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S IGNATUR E P AGE

I have reviewed the Inorganic and Radiochemistry results reported in this
data package (when applicable). The results meet the requirements of
"242-A Evaporator Feed Characterization Project - Statement of Work" -
WHC-SOW-91-0002. This data is an accurate representation of the data
generated for the reque ted laboratory analyses performed.

J WT i11man/

?2-A Evaporator Proj Manager

I have reviewed the compiled report and certify that this data package
meets the document standards of the RCRA Data Packaging Procedure
LO-150-151. This data package is complete and contains the data generated
from the requested laboratory analysis performed on this sample.

- . R. Webb 'Date
Records Management Specialist
Data Coordinator

I have reviewed this report and certify that this data package meets the
requirements of "Quality Assurance Project Plan for the Chemical Analysis
of Highly Radioactive Samples in Support of Environmental Activities on
the Hanford Site" - WHC-SD-CP-QAPP-002, unless superseded by the Statement of
Work or Waste Characterization Plan. This data package is a complete and
accurate representation of the data generated from the requested laboratory
analyses performed on this sample based on the QA Review Process. This Data
Package has been reviewed by the Laboratory QA Officer or designee.

L. P. Mar l Date
Laboratory Q.A. Officer

The data contained in this hardcopy data package has been approved and
authorized for release by the Laboratory Manager or Manager's designee as
verified by the following signature.

M. A. Bell Date
Manager
Processing and Analytical Laboratories
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Westinghouse Addendum 15 Rev 0

Hanford Company

P.O. Box 1970 Richland, WA 99352

242-EVAPORATOR FEED CHARACTERIZATION

INORGANIC CASE NARRATIVE

Introduction

The analysis of samples in support of the 242-A Evaporator Feed
Characterization Project for Fiscal Year 1991, was performed by
the 222-S Laboratory during the last quarter of 1991 and completed
during the first quarter of 1992. Samples received and analyzed
for the inorganic and conventional parameters were performed using
methods specified in the Statement of Work (SOW), WHC-SOW-91-0002
Westinghouse Hanford Company, 242-A Evaporator Feed
Characterization Project Fiscal Year 1991, September 1991.

Samples submitted to the laboratory were identified as:

1. TK-102-AW (referred to as 102AW in the remainder of this report) the
feed tank prior to the evaporator.

2. TK-106-AW (referred to as 106AW in the remainder of this report) one of
the candidate feed tanks into 102AW.

C'! 3. TK-103-AP (referred to as 103AP in the remainder of this report) the
other candidate feed tank into 102AW.

The inorganic constituents requested for analysis on the three tanks were
divided into the following categories; metals by Inductively Coupled Plasma
(ICP), metals by Atomic Absorption Spectroscopy (AAS), and conventional
parameters by specified methods. The results were obtained using approved
methods as specified in Table I of the SOW. Quality analyses, including
number and frequency, were performed in accordance to guidance found in Table
2 of the SOW. The parameters analyzed for from the three tanks are:

Metals by ICP

Silver Ag
Aluminum Al
Barium Ba
Cadmium Cd
Chromium Cr
Iron Fe
Magnesium Mg
Manganese Mn
Sodium Na
Lead Pb
Zinc Zn

1 of2 a
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Arsenic
Selenium
Mercury

Canventionals (IC)

Fluoride
Chloride
Nitrite
Nitrate
Phosphate
Sulfate

Conventional (Specified Methods)

Total Organic Carbon
Total Inorganic Carbon
Cyanide
Hydroxide
Ph
Specific Gravity
Differential Scanning Calorimetry

The analysis of the samples for Cyanide,
(TIC), Specific Gravity, and Differential
performed using methods traceable to AST4
determined based on EPA SW-846 methods or
procedures.

TOC
TIC
CN
OH

SpG
DSC

Total Ammonia, Total Inorganic Carbon
Scanning Calorimetry (DSC) were

I or EPA. All other analytes were
current approved WHC golden rod

The Quality Objectives and requirements for this work effort were set to
achieve the highest quality data. Factors relevant to sample matrix and the
applicability of the methods to these complex matrices of samples from the
evaporator candidate and feed tanks may have lead to biased results for some
analytes of concern. The Quality Objectives were:

1. Matrix Spike and Matrix Spike Duplicate per batch or for no more than 20
samples which ever is less. The calculated Percent Recovery for these
analyses to be within 75 to 12,% and the Relative Percent Difference
(RPD) must not exceed I2L0%.

2. One sample in twenty was to be analyzed in duplicate where specified.
The duplicate results must agree with an RPD of ± 20%.

3. A blank must be run for each batch or for every 20 samples.

J. H. Tiliman, Manager
Inorganic Chemistry PAL

r/147 9Z.
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Se
Hg

F
Cl
N02
N03
P04
S04

Metals (AAS)

I I



Addendum 15 Rev 0

Westinghouse
Hanford Company

P.O. Box 1970 Richland. WA 99352

242-EVAPORATOR FEED CHARACTERIZATION

INORGANICS CASE NARRATIVE

Problems encountered:

Samples from the two candidate and one feed tank into the evaporator
were received into the 222-S laboratory during the laboratory's transition
period from process to environmental analysis. This transition period
signaled a change in the analytical protocols required to meet different, and
in some cases, more stringent conditions. Most of the problems encountered
during this work effort can be attributed to the response of the laboratory to
these changing requirements. Nevertheless, the data generated for these
samples was obtained using the best available laboratory practice at the time
of sample analysis. The following problems were observed to have occurred
throughout the samples submitted from tanks 102AW, 103AP, and 106AW:

(1) In a few cases, the analytical data cards are not corrected with one line,
an initial and a date. Also, due to insufficient training, the chemists
signed the analytical data card in the incorrect location. Though the
analytical data cards were signed by the cognizant chemists, they were often
signed in the inappropriate location on the card. This indicated the need for
appropriate training to address this problem. This training effort has begun.

The Extension "1621" on the data cards represent an old extension which
specifically denotes "TOC" analysis.

(2) Instrument Detection Limits (IDL). Detection limits for the parameters
determined were obtained using the method prescribed by the US EPA. The
instrument detection limits for the metals determined by Inductively Coupled
Plasma (ICP), Atomic Absorption (AA), Ion Chromatograph (IC) and classical
methods are obtained from an aqueous matrix. The instrument detection limits
for the analytes on actual evaporator feed or candidate tanks would probably
be higher due to matrix efforts. The standards used to prepare the solutions
for the detection limit determinations were obtained from bonifide and
reliable sources. The procedure basically requires the analysis of seven
replicates of the analyte at a concentration two times the noise level for the
instrument. Following this protocol, the instrument detection limits were met
or exceeded when compared to the IDC's in the Request for Special Analyses
(RSA). Typical instrument detection limits obtained during this work effort
are listed below:

1 of 2

5a2

W.r*vr4 flra,,~~nnt .n$ r..nn..,~.,q rae..0,r $,.. *.. lie flar..nms.,~ nf C.ww.~



Addendum 15 Rev 0

Analyte Detection Limit (ppm)

Required Actual

Arsenic (As) .5 .005
Cyanide (CN) .10 .010
Mercury (Hg) .20 .002
Ammonia (NH4) 500 .100
Hydroxide (OH-) 1700 17.000
Selenium (Se) 1 .005
Total Inorganic Carbon (TIC) 5000 5.000
Total Organic Carbon (TOC) 500 5.500
Fluoride (F) 6000 .090
Nitrate (N03) 5000 .240
Chloride (Cl) 4000 .040
Nitrite (N02) 5000 .180
Phosphate (P04) 10000 .130
Sulfate (S04) 10000 .130

Aluminum (Al) 50 .075
Barium (Ba) 2 .003
Cadmium (Cd) 1 .004
Chromium (Cr) 5 .004
Iron (Fe) 10 .007
Lead (Pb) 5 .030
Magnesium (Mg) 1 .0001
Manganese (Mn) 2 .001
Silver (Ag) 5 .018
Sodium (Na) 60 .048
Zinc (Zn) 2 .002

Detection limits for the analytes required in the Statement of Work are
listed for each set of samples. These instrument detection limits vary
according to the analyte and instrument and were generated in accordance with
the Request for Special Analysis (RSA), the internal memo, "Recommendations
for Tank Farm Waste Analysis" by T. D. Blankenship, dated November 26, 1990,
and references the document, "Detection Limit Package, Appendix 8" for the
241-U-110 Single Shell Tank Waste Characterization data package, dated August
9, 1991. The detection limit study performed for Core 5 followed recommended
EPA protocol.

mananager
J. H. Tillman, a ae
noranic Che stry PAL
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Detection Limits of Radionuclides

Listed below are the detection limits for indicated radionuclides for sample
R949.

Radionuclide DL uCi/L
C-14 4.5x10'
Pu-239 7.0x103'
Am-241 1.1x10-2
Tc-99 4.1x10-2

1-129 5.4x10 2

Sr-90 3.7x10'3
Se-79 5.3x10-3

H-3 3.2x10 3

Total U 6.5x10'3 g/L
Co-60 1.0x10'
Cs-134 9.0x10+0

Cs-137 1.2x10 1

Ce-144 8.4x10'1

Eu-154 2.7x10+1

Eu-155 1.9x10+1

Nb-94 8.0x1 0 +
Ra-226* 2.3x10+1

Ru-106 1.3x10+2

Sn-113 9.0x10 +

*Based on the gamma peak of daughter Bi-204

The gamma limits are based on the background spectrum of the Ge detector which
was used for counting of the above mentioned sample. The data reduction of
the background gamma spectrum was done under the same parameters (sample size,
sample geometry, and counting time) as used for the sample. Note that the
limits will change in the sample depending on the presence of other
radionuclides, their gamma-ray energies, intensities, and their levels of
activity.

5.3.1
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Westinghouse
Hanford Company

P.O. Box 1970 Richland, WA 99352

242-EVAPORATOR FEED CHARACTERIZATION

INORGANICS CASE NARRATIVE

TANK: 103AP

Problems encountered:

A Non-Conformance Report (NCR) was generated for three samples from Tank
103AP. The samples involved were 3AP891-1, 3AP891-2 and 3AP891-3. Sample
3AP891-1 and 3AP891-2 were received into the laboratory with the custody seal
improperly attached. The client reviewed these sample containers and granted
permission to proceed with the analysis for 3AP891-1 and 3AP891-2 because the
custody seals were over the locking pin, indicating sample integrity was
preserved. Sample 3AP891-3 was resampled and replaced by Sample 3AP1191-1.
This sample was analyzed for the parameters stated. Please reference NCR
#B06110, dated September 19, 1991. In addition, the custody seal for Sample
3AP891-1 (R933) was not on properly. This sample was approved for analysis
after consideration and review by the client.

3APRCOMP (R949)

A spike was not run for Tritium in this sample for no apparent reason.

Method LA-220-102 was approved according to the SOW but method
LA-220-101 was used for the analysis of samples for Sr 90. Method LA-220-101
is specific to liquid samples and was applicable to the samples within this
project. Method LA-220-102 is specific to Sr 90 analysis of solid samples.
Both methods should have been identified and approved for use in the analysis
of these samples.

No spike was run for TC 99 for this sample. The data on the back of the
card for Sr 90 analysis is the raw data taken from the instrument printout.

Gamma Energy Analysis

Except for Cs 137, Cs 134 and Eu 155, the raw data was not transcribed
to the appropriate cards. The results which appear on page 17 are correct and
were verified from the raw data.

The Relative Percent Difference (RPD) for Se 79 and C 14 were outside of
the control limit of ±25%.

5.4
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Aloha Enerav Analysis

The Alpha Energy Analysis (AEA) Isotopes and Co 60 were requested, after
sample receipt, by the client and analyzed by the laboratory. The results are
listed on page 17.

ohn Tillman, Manager
Inorganic Chemistry P L

Z7 /,PZ-
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j. Westinghouse InternalO Hanford Company Memo

From: Office of Sample Management 16500-90-09(
Phone: 3-3869 MO-346/200W T6-08
Dale: November 26, 1990
Subject: RECOMMENDATIONS FOR TANK FARM WASTE ANALYSES

To: T. 0. Blankenship RI-62

cc: J. 0. Briggs3 0 t T6-14
J. A. Eacker R1-51
D. L. lalgren RI-51
J. H. Kessner. 16-08
E. J. Kosiancic 50-61
C. R. Stroup T6-07
RLW File/LB

Reference: Internal Memo, T. 0. Blankenship to E. J. Kosiancic, "Tank Farm
Waste Analysis Requirements," dated September 10, 1990.

The referenced Internal Memo requests information regarding laboratory
analytical capacity for a variety of analytes to support Tank Farm and
Evaporator operations. Specific comments and suggestions for each have been
prepared along with information on suggested minimum quantitation limits
(MQLs) for the needed analyses and recommended reporting formats. With the
exception of Nb94, all requested analyses are currently performed on-site.
Laboratory capacity exists to support these programs if sufficient
prescheduling of activities is done to coordinate with times of high sample
throughput in the laboratory (e.g., single shell tank sampling).

The discussions that follow are based on the assumption that the laboratory
will be performing "standard" regulatory type analysis. Analysis MQLs are
based on proven laboratory experience, turnaround times are based on
requirements in the Tri-Party agreement, and reporting/validation formats
based on WlC.-CM-5-3, Section 2.0, "Data Validation for RCRA Analyses." This
informatiour is summarized in the following attached tables:

Table 1 MOLs for Inorganic Analysis
Table 2 MQLs for Radionuclide Analysis
Table 3 MNLs for Organic Analysis (these are CLP requirements

but will form the basis for all organic analysis)
Table 4 Sample Turnaround Times
Table 5 Result Reporting/Validation
Table 6 Validation Criteria - Generic Data Quality Objectives

(OQUs)

If specific needs different from this standard are required for a given
program, these needs must be defined in the program's Waste Analysis Plan
(WAP) or equivalent documentation and negotiated with the laboratory to assure
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T. D. Blankenship 16500-90-090
Page 2
November 26, 1990

compliance. While it is expected that in most cases specific needs will be
more stringent, if less stringent requirements are appropriate, these should
also be defined in the WAP. This could significantly reduce analytical costs
and turnaround times.

Charac.eriration of Waste Streams Discharged to uble Shell Tanks (STsl:

These streams are from ongoing operations of the site and will need analysis
for two requirements; verification of compliance to tank farm storage
specifications (processing parameters), and determination of composition for
regulatory based designation of the waste (hazardous waste designation).
Processing parameter based analysis will be equivalent to current practice and
should be predefined using laboratory "routine set" analysis. The analysis
will be performed under the quality assurance requirements of NQA-1 with
typical result turnarounds of I to 5 days. Results will be available via the
laboratory reporting system (LCCS).

Analysis of the samples to meet the needs for hazardous waste designation will
require more stringent quality assurance than for processing parameters.
Those components that fall under both needs will likely be required to be
analyzed by both protocols. Unfortunately, analysis turnaround times for
designation will likely exceed needs for normal processing parameters. If
processing parameter analysis results show a component to significantly exceed
a hazardous waste designation limit (e.g.. a sample is sufficiently caustic to
qualify as a extremely hazardous waste based on corrosiveness) reanalysis of
the sample under the more stringent protocols would not be necessary. In no
case will analysis performed to processing parameter protocols be suitable for
designation as an intermediate level or as nonhazardous waste.

DST Characteri7ation Analysis:

All of these analyses will be required to be performed to hazardous waste
designation protocols. Currently, no analytical capacity exists to perform
Nb94 analysis. This long lived (2x10' y) beta emitter is not expected to be
present in significant quantities and will require development efforts to
analyze for. Addition of total beta (111) analysis to the analysis request
should allow for screening for significant levels of unaccounted for beta
activity and assessment of the needs for additional specific beta emitting
radionuclide component quantification.

Analysis for Pu23 at the 222-&Laboratory is complicated by the presence of
this isotope in the spike (Pu ) added to the analysis to allow correction
for overall yield in the procedure. For? et expectOd samples, Pu'38 activity
will be only a small fraction of the Pu5 / activity and may be approximated
using isotopic ratios based on historical irradiated uranium processing.

-5.7
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T. D. Blankenship 16500-90-090
Page 3
November 26, 1990 1

Samples hatAng greater than normal Pu 2M (e.g., associated with previous
irradiated thorium processing) %ctivity will be detectable using the current
procedures. In these cases, Pu 2 8 activity can be quantified either using a
special analysis or through determination of isotopic ratios based on glass
spectral analysis.

Analysis of Samples for the 247-A Evaporatorj:

All analyses identified in the Internal Memo appear to be for hazardous waste
designation needs. It should be noted that analysis of the vent stack will
require the installation of specialized gas sampling equipment.

Ceneral Comments:

Analysis of two major hazardous waste designation groups were not requested
for any of the streams- semivolatile organics and Toxicity Characteristic
Leaching Procedure (TCLP). If these analyses have not been assessed for
inclusion in the requested analysis, it is recommended that they are reviewed
for inclusion.

The current schedule for implementation of organic analysis capacity at 222-S
Laboratory is for early in 1991, most probably after March 1, 1991. Until
capacity becomes available at 222-S Laboratory, organic analyses (VOA and TOX)
will be performed by the Pacific Northwest Laboratories (PNL). This will
require transhipping of samples sent to 222-S Laboratory, but should not

-- seriously affect result turnaround or quality.

Estimated cost information for the requested analyses is shown in Table 7.
These costs are based on analysis of organic components at PNL. When organic
capability is available at 222-S Laboratory, costs will be reduced slightly.
Addition of semivolatile organic analysis to the lists would increase costs
$2000 per analysis. Addition of TCLP to the list would increase analysis
costs $1500 for those samples containing greater than 1% solids. For liquid
only samples, no additional preparation is required for TCLP and the analytes
of concern are already included in the analysis requests.

5.8
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T. D. Blankenship
Page 4
November 26, 1990

If you need any additional
on 3-3869.'

R. L. Weiss, Principal Scientist
Office of Sample Management

jmd

Attachqpents - 7

CONCURRENCE:

C. R. Stroup, Manager

16500-90-090

information or have any questions, please call me

Date

A n a ly t ic a LTb tt o r ie s

22 Analytical Laborat Complex

r.j%

0'
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TABLE 1
RECOMMENDED ANALYSIS MINIMUM QUANTITATION LEVELS

for TANK FARM WASTE ANALYSES

Analyte LighIULfl t Low Sat Analyte HihS5alt .Lr.alt
.Liuidor Lisuid 0yd.&C L iu i d
Solic/Slurry Solid/Slurry

Analyzed by Inductively Coupled Plasma Spectroscopy (ICP)

Al 50 0.5 As 20 0.2
Ia 2 0.02 81 100 0.5
o 20 0.05 Cd 2 0.02
Ca 0.2 0.002 Ce 100 1
Cr 5 0.05 Co 20 0.2
Cu 20 0.2 Eu 2 0.02
Fe * 10 0.01 La 20 0.2
Pb 30 0.3 Li 3 0.03
Mg 0.1 0.001 Mn 2 0.02
Hg 5 0.05 Mo 5 0.05
Nd 250 2.5 Ni 20 0.2
P so 0.5 K 250 2.5
Sm 200 2 Se 100 1
Si 100 0.5 Ag 30 0.3
Na 60 0.6 Sr 2 0.02
S 60 0.6 Ta 50 0.5
Th 20 0.2 Sn 2 0.02
Ti 30 0.06 W 200 0.5
U 1500 15 Zn 2 0.02
Zr 80 0.1

- Analyzed by Specific Atomic Absorption Techniques

As 5 0.05 Hg 3 0.03
Se 5 0.05

Anion Analysis by DIONEX

F 6000 10 Cl 4000 5
NO3  20000 10 NO2  20000 10
P04  10000 10 SO4  10000 10

Specific Analysis

Co3  5000 50 TOC(carbon) 5000 50
CN 0.1 0.01 NI4  5000 s0
U 100 1 TOX(chlorine)I0o 10
OH 0.2 0.002 USC * *

Values for solids are as ug/g
Values for liquids are as ug/ml
DSC will be used to screen for the presence of exothermic reactions.
Specific quantitation limits are not required for this screening .

. 5.10
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TABLE 2
RECOMMENDED ANALYSIS NINIKUM QUANTITATION LEVELS

- for TANK FARN WASTE ANALYSES

AtDljte SQlid/sl lrryA H U .to.xS-2t
L-i.d Liu .W

Alpha Total 100 1 0.01
Beta Total 350 3.5 0.035

Radionuclides Analyzed by Gamma Energy Analysis

Cow 4 4 0.04
Cs371 5 5 0.05
RuRh 50 50 0.5

Radionuclides Analyzed by Separation with Beta Counting

H3 75 1.5 1.5
Cl 5S o 0.5 0.25
Nb" S * *

- Se 50 0.5 0.?5
Sr0  1h0 1.5 0.015
Tc" 250 7.5 0.075
1 900 9 0.09

Radionuclides Analyzed by Separation with Alpha Counting/Alpha Energy Analysis

pUn3 200' 21 0.02'
Pu MJ240  so 0.S 0.005
Ain2 1  100 1 0.01
Cm24' 100 1 0.01

Values for solids are as pCi/g
Values for liquids are as pCi/ml

No current nalysis capacity for Nb4
Potential interferrence on- Pu a analysis from contimination in Pum spike
added to the analysis

- 5.11
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TARCET COMPOUND LIST (TCL)

I
A

TABLE 3
AND CONTRACT REQUIRED QUAJTITATION LIMITS

G500-90-090
ttachment 3
I'a(Je 1 oF 4

(CRQL)

OPr s. I .4. ie/Arnrl nfl 1A N ihp r

OunntLcarign LimLrs*,
n.t t aLL nCuJ umn

tmr/L. u6s/Kr (1 f1

98.
99.

100.
to L.
102.

103.
104.
105.
106.
107.

109.
11. LU

112.

113.
114.
115.
111.
117.

11.
119.
120.
171.
122.

123.
124.
125.

a rha-BHC
bea- BHC
delta-BhC
gamma- BnG (Lindane)
liepcachlor

AldrLn
kiepcachlor epoxide
EndosuLfan L
OLeIdrLn
4,4'-DDE

Endrin
Endosulfan 11
44'-DD
Endosulfan sulfate
4.4'-00T

Methoxychlor
EndrLn kacone
Endrin akdehyde
aLphat-Chlordane
&aim&-Cho rdane

Toxapheno
Aroc Ltr- L016
Aroclor-1221
Aroctor-1232
AracLtr-1242

Aroclor-1248
Aroctor-1254
Aroctor-1260

* Quantitation lirLts listed for sotl/sediment ar based on vet weight. The
quancitacion LimLts calculated by the laboratory for soLI/sedLmenc,
caLculated on dry weLght bait aS required by the contract will be hLgher.

There is no differentiation between the preparation of low and medium soLt
samples in this mechod for the analysis of PescLcLdes/Aroclors.

5.12

-319-84-6
319-85.7
319-As-1
58-89-9
74-44- a

309-00-2
1024-57-3

959-911.-
60-57-1
72-55-9

72-20-89
33213-65-9

72-54-i
1031-07-8

50-29-3

72-43-5
53494-70-5
7421-36-3

5103-71-9
5103-74-2

8001-35-2
12674-11-2
11104-21-2
1X141-16-5
53.69.21-9

12672-29-6
11097.69-1
11096-82-5

0.05
0.05
0.05
0.05
0.05

0.05
0.05
0.05
0. LO
0.10

0.10
0.10
0.10
0.10
0.10

0.50
0.10
0.10
0.0.
0.05

5.0
1.0
L.0
2.0
1.0

1.0
1.0
1.0

1.7
L.7
1.7
1.7
1.7

1.7
1.7
1.7
3.3
3.3

3.3
3.3
3.3
3.3
3.3

17.0
3.3
3.3
1.7
1.7

170.0
33.0
33.0
67.0
33.0

33.0
33.0
33.0

S
S
S
S
S

S
S

10
10

10
10

10
10

to
10

5

100
100

200
Loo

100
100
100

I .. _._ _ .4 J r I rL- - - . -- .96 W
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16500-90-090
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Page 2 of 4

On
CU-I-,-mn

I fir

69. itbenzofuran
70. 7.4-OLnLccocoluene
7L. 0Le'hyLphchaLace
72. 4-ChLorophenyl-phenyl

echer
73. Fluorene

74. 4-Nitroaniline
75. 4,6-DLnicro-2-mechytphenol
76. N-nicrosodLphenylaune
77. 4-fromophenyl-phenylecher
75. HuxachLorobenzeno

79: Pentachlorephenol
8o. Phenanthrene
AL. AnChracen.
02. Carbazoie
83. DL-n-bucylphthalate

84. Fluoranchene
OS. Pyrene
86. Bucylbenzylphthalace
87. 3.3'-DLchtorobenzLdn
00. Senzo(a)anthracene

89. Chrysene
90. bis(2-Echylhexyl)phthalace
91. DL-n-occyLphchalace
92. benzo(h)fluoranthene
93. Menzo(k)fluoranchene

94. Senzo(a)pyrene
95. lndeno(1.2.3-cd)pyrune
96. DLbnz(a&h)anchracene
97. Benzo(g.h.L)peryLen.

132-64-9
12L-L4-2

84-66-2

7005-72-3
46-73-7

100-01.6,
534-57- L

86-30-6
I0L-55-3
118-74-L

87-86-5
85-OL.A

120-12-7
84-74-8
84-74-2

206-44-0
129-00-0

A5.6*47
91-94.1
56-35-3

218-01-9
117-81-7
117-84-0
205-99-2
207-08-9

50-32-8
193-39-5

53-70-3
191-24-2

10
10
10

10
10

50
50
10
10
10

50
10
10
10
10

10
10
10
10
10

10
10
to
10
10

10
£0
10
£0

330 10000
330 10000
330 10000

(70)
(20)
(20)

330 10000 (20)
330 10000 (20)

1700
1700

330
330
330

1700
330
330
330
330

330
330
330
330
330

330
330
330
330
330

330
330
330
330

50000
50000
10000
10000
10000

50000
10000
10000
10000
10000

10000
10000
10000
10000
10000

10000
10000
10000
10000
10000

10000
10000
£0000
10000

(100)
(100)
(20)
(70)
(20)

(100)
(70)
(70)
(70)
(20)

(20)
(20)
(20)
(20)
(20)

(20)
(20)
(20)
(20)
(20)

(20)
(20)
(20)
(20)

* Quanc~tation limits listed for soul/sediment are based on wet weight. The
quancLcacLon limits caltulated by Cite laboraCory for soLl/sedimenc.
calculaced on dry weighc basis as requirad by Cite contracC. wLLL be higher.
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TADLE 3 (cant)

16500-90- 090
ALtachment 3
i'aye 3 oF 4

TARCET CONPOUND LIST (TCL) AND CONTRACT REQUIRED QUANTITATION LIMITS (CRQL)

flunnttaton ttm~ts*

CAc NU....r

Low

ur/Lr ur/K

fed.
12.1

.. /VV

On

I .... I

34.
35.
36.
37.
311.

Phenol
bLs(2-Chloroechyl) ocher
2-Chlorophenol
I,3-DlchLorobenzene
1,4-DLchlorobenzne

39. 1,2-DLchlorobenzene
40. 2-fechylphenol
41. 2.2'.oxybLs

(1-Chloropropan)*
42t. 4-Mechylphenot
43. t-NLtroao-di-n-

dtpropyLatine

44. Hexachlorethans
45. Ntrobenzene
46. Isophorone
47. 2-Nltrophonol
48. 2.4-DLmeChylphenol

49. bts(2-Chloroschoxy)
.techane

50 2.4-DLchlorophenol
St. 1,2,4-TrLchlorobenzna
52. Naphchalsne
53. 4-ChLocoanLlIne

54.
55.
56.
57.
58.

59.
60.
4L.
t,2.
63.

64.
65.
66.
67.
68.

IexachlorobutadLens
4-Chloro-3-machylphenol
2-He chytnaphcha&Lens
lexach Lorocyclopencadene
2.4.6-TrtchtorophonoL

2,45-Trtchlorophsnol
2 -Chloronphchalnme
2-tcroanLLtn.
DLa chylphcialace
Acnsplithylanu

2.6-DLnitrocotuene
3-Ntcroaniline
Acanaphchne
2.4-DLnitrophenol
4-Nicrophunot

108-95-2
ILL-4I.-4
95-57 .8

541-73. L
106-4.6-7

95-50-1
95-48-7

108-60-1
106-44-5

621-64-7

67-72-1
98-95-3
78-59-1
88-75-5

105-67-9

111-91-1
120-83-2
170-82-1

91-20-3
106-47-8

87-68-3
59-50-7
91-57-6
77-47-4
88-06-2

95-95-4
91-58-7
ai -74.-4

13L1-I3
208-96-8

606-20-2
99-09-2
43-32'-9
51-28-5

100-02-7

10
10
10
10
10

10
10

330
330
330
330
330

10000
10000
10000
10000
10000

(20)
(20)
(20)
(70)
(20)

330 10000 (20)
330 10000 (20)

10 330 10000
10 330 10000

10 330 10000

330
330
330
330
330

330
330
330
330
330

330
330
330
330
330

1700
330

1700
330
330

330
1700

330
1700
1700

10000
10000
10000
10000
10000

10000
10000
10000-
10000
10000

10000
10000
10000
10000
10000

50000
10000
50000
10000
10000

10000
50000
10000
50000
50000

(20)
(20),

(20)

(20)
(20)
(20)
(20)
(20)

(20)
(20)
(20)
(20)
(20)

(20)
(20)
(20)
(20)
(20)

(100)
(20)

(100)
(20)
(20)

(20)
(100)

(20)
(100)
(100)

* Previously known by the nano bLs(2-Chlorotsopropyl) ether

C-..

5b.:L4
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Page 1 of I

TABLE 4
SAMPLE RESULT TURNAROUND TIMES

Laboratory analysis and quality assurance documentation, excluding validation,
shall be limited to the following schedule:

Transuranic and hot cell analyses - 100 days annual average, but not to
exceed 140 days

Low-level and mixed waste (up to 100 mr/hr) analyses - 75 days annual
average, but not to exceed 90 days

Nonradioactive waste analyses - 50 days

Validated data packages will be issued within 21 days of receipt of the
results by the Office of Sample Management.

5,15
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TABLE 5
RESULT REPORTING/VALIDATION

The RCRA validation documentation package consists of the Office of Sample
Management Data Validation cover sheet (different sheets for Level A, B, or C
validation), supplemrntal Quality Control (QC) attachment pages, a copy of the
Chain of Custoiy, and all sample data. One documentation package is completed
for each sample or delivery group.

Three levels of validation are offered:

LuyALA The minimum requirement for all RCRA data. The primary
application is for data used in waste designation/disposal. The
additional QC required by SW-846 will be assessed through laboratory
audits and Performance Evaluation (PE) samples.

Review Requirements:

o Requested Versus Reported Analyses
o Analysis Holding Times

Level B Provides a more in-depth review for programs whose data are
compiled for use in later reports.

Review Requirements in Addition to Those Listed for Level A:

o Matrix Spike/Matrix Spike Duplicate Analysis
o Surrogate Recoveries
o Duplicate Analysis
o Analytical Blank Analysis

Lts.vL_C Requires that the data be reported in Sample Delivery Group
(SOG) data packages and is applicable to RCRA governed programs
requiring Contract Laboratory Program (CLP) quality data from analytical
work done in non-CLP laboratories

0'

Review Requirements in Addition to Those Above:

o' Initial and Continuing Instrument Calibrations
o Gas Chromatography - Mass Spectrograph (GC/MS) Tune Criteria
o Internal Standards for Gas Chromatograph Analysis
o Laboratory Control Samples
o Interference Check Samples (for ICP analysis)
o Any Other QC Checks Performed or Required by the Methods of

Analysis

5.16
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TABLE 6
VALIDATION CRITERIA - GENERIC DATA QUALITY OBJECTIVES

1. REQUESTED VERSUS REPORTED ANALYSES

All requested analyses shall be reported of accounted for.

2. HOLDING TiMES

Holding times shall be equivalent to RCRA defined times. If no RCRA
holding time exists, holding times will be 6 months unless specifically
defined in project specific documentation.

3. SURROGATE RECOVERY

Sample and blank surrogate recoveries must be between 80 and 120%.

4. MATRIX SPIKE/MATRIX SPIKE DUPLICATE

A matrix spike or matrix spike duplicate must be analyzed with every
analytical batch of every 20 samples, whichever is more frequent.
Control limits will be between 75 and 125% with ±20% relative percent
differences.

5. DUPLICATE ANALYSIS

Duplicate analysis must be performed with every analytical batch or
every 20 samples, whichever is more frequent. Control limits will be
±20%. If both sample and duplicate results are below the method
detection limit of sample quantitation limit, then no control limit
applies.

6. ANALYTICAL BLANKS

A minimum of one analytical blank must be analyzed for every batch or
every 20 samples, whichever is more frequent. No contaminants should be
detected in the blanks.

7. INITIAL A!0 CONTINUING CALIBRATION

Analytical instrumentation shall be calibrated in accordance with
requirements specific to the instrumentation and methods of procedures
employed.

8. CC/MS TUNE

Ion abundance results and tuning frequency requirements must be as
specified in the method employed for analysis.

9. INTERNAL STANDARDS

Internal Standard area counts and retention time differences from the
associated calibration standard must be within the control limits
specified by the methods or procedure used. ,- .1'



- WHC-SD-WM-DP-Uab iGsoo-90-0
Addendum 15 Rev 0 Attachment

Page 2 of

TABLE 6 (cont)

10. LADORATORY CONTROL SAMPLE

All Laboratory Control Sample recoveries must be within 80-120% for all
sample matrices.

11. INTERFERENCE CHECK SAMPLE

Frequency of analysis and all Interference Check Sample solution results
must meet the requirements specified in the procedure used.

12. OTHER QUALITY CONTROL CHECKS

As specified in project specific documentation.

5.18
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TABLE 7
ESTIMATED COSTS

CHARACTERIZATION OF WASTE STREAMS DICHSRGED TO DOUBLE SHELL TANKS

Analysis for processing parameters $500/sample

Analysis for hazwaste designation $5000/sample

DOUBLE SHELL TANK CHARACTERIZATION

Analysis for hazewaste designation

ANALYSIS OF SAMPLES FROM 242-A EVAPORTOR

Analysis of feed tank

Analysis of Process Condensate

Analysis of Slurry Product

Analysis of Steam Condensate

Analysis of Cooling Water

Analysis of Vent Gases

16500-90-090
ALt.achment 7

Page 1 of 1

$10000/sample

$5000/sample

$2500/sample

$5000/sample

$4000/sample

$4000/sample

$2000/sample

I
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Westinghouse
Hanford Comp

Internal
Memoany

Office of Sample Management
3-4369 MO-346/200W T6-08
Se-'tember 10, 1991
SHIPPING ANOMALIES NOTED IN SAMPLES FROM TK-106-AW

P. G. Haigh
D. L. Halgren

cc: J. D. Briggs
J. G. Field
V. V. Johansen 1
J. H. Kessnep.tJ
R. J. Smith
W. A. McCormick
DYB File/LB

28600-91-121

RI-51
RI-51

T6-14
G2-02
T6-20
T6-08
G2-02
G2-02

The 222-S Sample Custodian, V. V. Johansen, informed the Office of Sample
Management that there have been two problem areas identified with samples
from Double Shell Tank 241-AW-106.

The custody seals were one area. Some of the custody seals were placed
across the pin on the shipping container (pig), so that the normal torque
applied by the crane in lifting the container in and out of the B-Plant
truck caused strain on the seals. Also, the custody seals were inscribed in
pencil or ballpoint pen. This made the seals hard to read because they are
silver colored and shiny. In the future, it is recommended that the seals
be placed on the side of the pig, across the seam of the lid. It is also
recommended that a "Sharpie" marker be used to write on the custody seals.

The second problem was liquid inside the pig or the plastic bag, ou
the bottle c" liquid waste. It appeared that the sample bottles we
intact, withitight lids, and that no liquid had leaked from them.
also an instance of a sandy substance mixed in with the liquid that
smearable radioactive contamination over 10,000 disintegrations per
This problem poses a contamination hazard to 222-S Laboratory staff
an As Low As Reasonably Achievable concern.

Hanwd OwpSrtn and EnglA dng Cwuacwt tat thu US DePetmwnt .o Ensrgy

tside of
re
There was
had
minute.
and is

5.20
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P. G. Haigh 28600-91-121
Page 2
September 10, 1991

The Tank Farms procedure for sampling and shipping, "Sample Non-Aging Waste
Storage Tanks," (TO-080-030) and the Safety Analysis Report for Packaging,
"N-55 Overpack," (WHC-SD-RE-SAP-015) were scrutinized for possible procedure
violations. Though none were found, this matter needs to be addressed to
prevent another occurrence.

If you have any questions or need additional information, please contact me
on 3-4369.

Deborah Y. Bisenius, Technical Representative
Office of Sample Management

tJn
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Westinghouse Internal
Hanford Company Memo

From: Office of Sample Management
Phone: 3-4369
Date: September 9, 1991
Subject: SHIPPING ANOMALIES NOTED IN SAMPLES FROM TK-106-AW

To: P. G. Haigh RI-51
D. L. Halgren Ri-51

cc: J. D. Briggs T6-14
J. G. Field G2-02
V. V. Johansen T6-20
J. H. Kessner T6-08
R. J. Smith G2-02
W. A. McCormick G2-02

The 222-S Sample Custodian, V. V. Johansen, informed the Office of
Sample Management(OSM) that there have been two problem areas identified
with samples from Double Shell Tank 241-AW-106.

The custody seals were one area. Some of the custody seals were placed
across the pin on the shipping container (pig), so that the normal torque
applied by the crane in lifting the container in and out of the B-Plant
truck caused strain on the seals. Also, the custody seals were inscribed in
pencil or ballpoint pen. This made the seals hard to read because they are
silver colored and shiny. In future, it is recommended that the seals be
placed on the side of the pig, across the seam of the lid. It is also
recommended that a "Sharpie" marker be used to write on the custody seals.

The second problem was liquid inside the shipping container (pig) or
the plastic bag, outside of the bottle of liquid waste. It appeared that
the sample bottles were intact, with tight lids, and that no liquid had
leaked from them. There was also an instance of a sandy substance mixed in
with the liquid that had smearable radioactive contamination over 10,000
DPM. This problem poses a contamination hazard to 222-S Laboratory staff
and is an ALARA concern.

The Taik Farms procedure for sampling and shipping, "Sample Non-Aging
Waste Storage Tanks,"(TO-080-030) and the Safety Analysis Report for
Packaging(SARP), "N-55 Overpack,"(WHC-SD-RE-SAP-015) were scrutinized for
possible procedure violations. Though none were found, this matter needs to
be addressed to prevent another occurrence.

W7ah/
eborah Y. Bisenius C

Technical Representative
Office of Sample Management

tJn

5.22
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[22] From: Vida V Johansen at -WHC32 9/4/91 8:13AM (1088 bytes: 15 ln)
To: Paul G Haigh at -WHC216 Deborah Y Bisenius at -WHC169
Receipt Requested
Subject: 106-AW Tank samples

---------------------------- Message Contents -----------------------------
Two of the 106-AW samples we received on 8/01/91 and 8/02/91
were found to have liquid in their shipping container (Pig).
The second sample had moisture inside the plastic bag.
There was sand(?) mi.xed in with the liquid and when smeared
by the HPT tht mixture was found to be over 10,000 DPM. The
lids were on tight and the bottles were intact.

The sample numbers are: 6AW791-7A--R9765
6AW791-70--R9766
6AW791-8A--R9767

We have discontinued removing these samples from their
shipping containers until we hear from you. Please contact
me at 373-2271 or 373-2435.

Thank you
Vida Johansen
Sample Custodian-222s lab.

-5.23
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SINGLE SHELL TANK PROJECT
Analytical Detection Limits

October 12, 1990

The following detection.limits are derived on ideal matrices. These values were
derived by using either calibration standards or pure matrix standards.
Detection limits on actual single shell tank samples are likely to be much
higher. No information regarding procedure detection limits is available for
procedures not listed in this report.

Procedure LA-355-131
Arsenic Analysis by Hydride Generation Atomic Absorption

Detection Limit - 0.005 ppm in solution
Typical sample dilution for the Fusion Dissolution was
Typical sample dilution for the Water Digestion was
Typical sample dilution for the acid Digestion was

0.0025g/mL.
0.010g/mL.
0.OlOg/mL.

Procedure LA-325-102
Mercury Analysis by Atomic Absorption Manual Cold Vapor Technique

Detection Limit - 0.002 ppm in solution
Typical sample dilution for the Fusion Dissolution was
Typical sample dilution for the Water Digestion was
Typical sample dilution for the acid Digestion was
Solids were analyzed directly.

0.0025g/mL.
0.OlOg/mL.
O.OlOg/mL.

Procedure LA-362-131
Selenium Analysis by Hydride Generation Atomic Absorption

Detection Limit - 0.005 ppm in solution
Typical sample dilution for the Fusion Dissolution was
Typical sample dilution for the Water Digestion was
Typical sample dilution for the acid Digestion was

0.0025g/mL.
0.OlOg/mL.
0.OlOg/mL.

6.11
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Procedure LA-533-105
Anion Analysis on Dionex Model 40001

Typical sample dilution was 0.000099g/mL

Fluoride
Detection Limit in solution

Chloride
Detection Limit in solution

Nitrate
Detection Limit in solution

Phosphate
Detection Limit in solution

Sulfate
Detection Limit in solution

- 0.09 ppm.

0 0.04 ppm.

a 0.24 ppm.

W 0.13 ppm.

- 0.13 ppm.

Procedure LA-622-102
Determination of Carbonate in Solutions by Coulometry

Detection Limit - 5 ppm in solution
Typical sample dilution was 0.01g/mL

Procedure LA-344-105
Total Organic Carbon
Determination of Carbon Insolation by Combustion and Coulometry

Detection Limit - 5.5 ppm in solution
Typical sample dilution was 0.01 g/mL

Procedure LA-695-101
Cyanide - 0.1 ppm CN in solution
Spectrophotometric Determination of Cyanide

Procedure LA-634-102
Ammonia - 0.1 ppm NH4'in solution
Ammonia by Kjeldahl

Procedure LA-645-001
Nitrite - 0.184 ppm NO in solution
Spectrophotometric Determination of Nitrite

Procedure LA-265-101
Chromium VI - 0.1004 ppm Cr" in solution
Spectrophotometric Determination of Hexavalent Chromium

-. 6.2
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Procedure: LA-505-151 (Nominal Detection Limits)

!nductively Coupled Plasma (ICP) Emission Spectrometer Operations and
Analysis.

Typical sample dilution for the Fusion Dissolution was 0.00019 g/mL.

Typical sample dilution for the Water Digestion was 0.000476 g/mL.

Typical'sample dilution for the Acid Digestion was 0.000476 g/mL

Instrument Detection Limit ppm.

Aluminum
Arsenic

- Beryllium
Boron
Calcium
Chromium
Copper
Iron
Lead
Magnesium
Mercury
Neodymium

"N Phosphorous
Samarium
Silicon
Sodium
Sulfur

cy Thallium
Tin
Tungsten
Vanadium
Zirconium

0.0745
0.0223
0.0006
0.0083
0.0002
0.0039
0.0153
0.0073
0.0273
0.0001
0.0036
0.2130
0.0308
0.1525
0.0314
0.0483
0.0163
0.0646
0.0144
0.0273
0.0186
0.0141

Antimony
Barium
Bismuth
Cadmium
Cerium
Cobalt
Europium
Lanthanum
Lithium
Manganese
Molybdenum
Nickel
Potassium
Selenium
Silver
Strontium
Tantalum
Thorium
Titanium
Uranium
Zinc

0.1424
0.0026
0.0839
0.0039
0.1359
0.0246
0.0024
0.0141
0.0032
0.0011
0.0049
0.0147
0.2122
0.0631
0.0183
0.0010
0.0273
0.0122
0.0035
1.1405
0.0017
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SAMPLING AND CUSTODY DATA
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SAMA IN/OUT LOG V .5

TIME TIME UNIT TECHNOLOGIST PAYROLL
DATE OUT IN i SAMPLE ID. /SIGNATURE NUMBER
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SAMPLE IN/OUT LOG

TIME TIME UNIT TECHNOLOGIST PAYROLL
DATE OUT IN 0 SAMPLE ID. ,$IGNTUR NUMBER
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SAMPLE IN/OUT LOG
COPY

TIME TIME UNIT TECHNOLOGIST PAYROLL
DATE OUT IN D SAMPLE ID. SIGNATURE NUMBER
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REQUEST t6f SPECIAL ANALYSIS (RSA)

am.ple Point

;-DA 54
5e'No.

(2) Dote/Time Issued (3) DateiTime Required

// -,U 7/1

(6) Numbor Date Rate mRadMr (7) Customer I. F
of tampiet sz sI3I1'

|-3Apg-j
i4pt' 4P -

(10O) Release 9 r1-
RPT__ Ar "t

APT -&

Determination
(11)

Expected Range
(114

Minimum Detection Level

(5)Wmk Package

(9) Regter NahtPhoie

Vol uMe of amprle

IYmL
(i5)

Method

u -16911 3. p/
|vii'3 / -_____ /___

P10 5.0 C -2Mp/'L

-40 '/ E?3 C/
-71 /-4 c' L

__ __ __ _tS E+1pCi &

Ce -(4 ___.___ 0 £%Ct/
____-_;_/.?__ //E-3A /L

3,3 E+6;/L

(16) Matrix (Other Metals or Anions Ptesent) .
L1ihd I4Ye d ts I C. C ISowc cO lbe h .' ast rI, 4Ctia 4dh 'dds A h

r~, cay-(u{$;O p hvd!"c s. p.,|,s ilecfr b/IC Ihootkaf(4t.-, Hnd.,6eAdI OJ hA$ r
ao potgv s. ;4ydro yik - - ~reII- r e40rS -sd4s sq/Isa! nIif 4 t

,4 4_, 1etonal, -Ar an C A (A Ife. ,Qt4-/S -e-4 Itui it sd pcd f'ssi 4 st/Is,
14 d. CkrnbGbt, C cdiLk, ._____

(17) Radioactivity Level (Actual 0 Estimated 0)

pi (i/

ii (i/i.

.11 CI.

, T
(116 Additional Informtion (Measurement Uncertointy at Other
Pertinent Information)

4 ,P

(20) ismpleR Received

(21) bletrIbution of Pinal RasultgiSample Dlspoal Instluctl
AIM M or e +1-t.-4 t?

Cf ,ts-f,,ar w;/U red OA4 rC:

Srtis10pF 4f

Total Alpha

Total Beta

Total Gamma

.11
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REQUEST FOR SPECIAL ANALYSIS (RSA)

(2) Dtefime inssued

SSet No. -
(6) Numbe DoseRate mRadlh (7) Cmstomnr I.D.
olsamplew 3AP691-l 3Af911-

/5 AP 34054 R 1-1
A 911f - 480/

(10) Release 9Ag-O gqIg-#
5A40811-5
9Af1M -,

RPT W"P91-*1

Determination
(13)

Fpected Range

(3) Daterfme Required

(14) M,-ihumo,llontel

(5) Work Package

INW M L
(9) Requestet NameiPhone

PG. 14 to1
3-b55

(11)Volumeat saple

loo m L

(IS)
Method

1elA- i It I NO

472" lfp gExM McE
n< _ _ _ __ x_ _ _ _

1. mLln- hum

~Hu ( H -3 ) 1. 5 E- (..i/ 0M ~ i

3 2-p~/ 22f3

Iz-_~ _ / 3 uC;/LCr- 11 __37__ _e7 -.3 pct/r.
(16) Matrit (other Metal or Anion% Present)
Lijidd si~Xdo 45f wRott. Flaor-f-teJVC - O)'14-u 1ain nal-ur, ncb'vttll'o pntue~s

yid reamckvr -Issoio pro't-. PossibjbIa dekjeble, halogqeM-ed 4td uM-h

OV-9aaic teowpod . I1ydVrox fde - iH = 5 , g greAte r. An i*isl9- Wm 4 s4-5 -
"i IwtS- e. -e)phosphaO, ttwbtnde cd soif . Mlb'rv n-s an4 pci-assih'
.- ,ronsw'n._cadnflum, .f-$,$ .it__ .;_ ____M

(t?) RadIoactivityLevel (Actual C
Total Alpha

total Beta

timistEd )

p CIA.

., CIA.

(18) Additional Information (Measurewtnt Uncertainty at Othet
Pertinent Informatlon) X 25/. frecisiofl 4-Acevvtcy'

(20) Samples RecOlved

111,1, 1M Ffro,

(21) DOttfbutlon of Final Resultorample Dtpshil Inmtructil
A in ?ivm ShVrgq.+n e.-Ln11l '.

Cnhesser tiu/I ct ect-oSM ret s4f 7-
ti-ta egao.?

mple Point

total Gamma

4
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REQUEST FOR SPECIAL ANALYSIS (RSA)

(1) Sample Point

FD- A 5q
Set No.

(2) DatenTime issued (3) Datesrime Required

1-2:4q N

(6) Number Dose Rate mRAdMr (7) Customer 1.0.
of Samples 3AP691-1 30P909
/0 50 g91-- gAp\qI-

(10) Release s9Attqt 3AiS
5A8 1-5

RPT Mg rq'-7
(12)

Determination
(13)

Expected Range
(14)

Minimum Detection Level

- . - I--.-- - -. . -

(15)
Method

mall- MI: i

--

______________________ 1rur 1a 0. Q'~ /.

rr M1 .E

T. Tr~,, Q -3 -, -3 ;ffA

.......... ...............

4 -/-// .. 5 Eh C /:t.

.. .. . . . .

. 4-4 nn-h o.g8

-3 E5-3 m-I

% rgam C a _evf ind4. ifycx f ofe- - p 14 = S - .-. tAn esod; stMift (-
n;" Fa he , 4 'ri e-), p osp hoe. e-4r WbtngLf ed svliaike. )Weja15- calei'ivi and ro~osvi
54 it-9 JJI L. hne mcdmi

0' I %Method

'II- W 11 ___________________ -y
4

^.4

(17) Radioactivity Level (Actual 0 Estimated 0)
Total Alpha

Total Beta
p CiUL
1y Cil.

31 Cit.

- I

(18) Additional Information (Measurement Uncertainty or OtherPertinent Inlormation) -I

(20) Samples Received

From

(21) Distribution of Final ResultsSample Disposal Instructionj,
M; in itum sfr e. -fme. - Uh, iir;i rz

Cvs fmer kMJ d1)&et-OSM re: S4aspia

SC-6700-181 riin

Total Gamma

,

0
41 /.). ' )

(5)Work Package

(9) Requester NameiPhone

3-Hb55
(11) Volume of Sample

/oornLI
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REQUEST FOR SPECIAL ANALYSIS (RSA)

Sample Point (2) Dat@fime Issued (3) Datetlime Requited

(6) Number D4a Rate mRfado~ (7) Cttomerv g. ( MI (9) Requett" Namehon
o3 9amplei 1-1 34P99 6. Ripl1

37 -IAsl-
(10) Release 1(1t) Volume of Sa"pI4

39 /00 LAPT

Determination Lipected Range Miniihum Detection tevel Method

1/ 6) 5 g/L:
[Ai / AA[A!VD

ay iu C 14 /- a L ... .. ...

d m/C t 41111& 5

Sri L( 10MV

1-RA A.

6
L e Z /L 

10-14R//r as rr1 . 50cc 1/.l~i@B
() MitPiAOthef etajorhnlon 

.for fhrOH products. Possible AdeCGtAL) Aalegtwafe4 4 nOh-'Iiaopuekh
0h A i t e- I+ VIPOIA%43. eddy iee,- pil .I5 Or r60 ',V. Ap i6ws - 6d A qA||

rtit 04; 4le-4' phofp Ae#rbb04-ftI 14447 f tI -c/1*e p nU.0
O$jIAHI [ Cpoon--a Adhdu 4.
(17)RAdIett"tyetvl (Actual 0 lttimeted 0) (

tOM Alpha u_ OILo Precfrim Mee.>s r
totulbeto NOClA.

Totai dameS _ Cu.

(10) StlAspje Received ,*

(21) Ohitrlbtjtlon .7 PlatRetuiesqmpI leips.: IntnaMT~ 4
Minh .JA*.f-f.a Lt.Ihl Aa jq

tuS#,mey krdldirec O.SMA ri: %$hspf
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REQUEST FOR SPECIAL ANALYSIS (RSA)

()SamplePoin (2)Datetimeti"ued ) atetimeRequired

SAO. IA 6i 14A 1
(6) Number 00s0 Rate adMr (7) Customer I.D. j (9) R uester NaMelPhone
of samples pP

10 4pl-9A9IQ'_______5~3w-.PS11- k
(10) Release (111) Volume of s38m0e

RPT pgp ________

Determination Erpected Range Minimum Detection Level Method

Th-a ArMnK /- li

.60 6 tVL 0

t1'lnuj . _______/___

;+ratf by TC _/

rvi /

&theJit C, JCLr-WW
OLahnte ~it/4d a

(Other £e 2 tsk rAin Pretent)

- u d mbCxo( g/s+E'. Adfoz cIf Cohilm ,MEJO : t't ~ b in a' peuC
4"d re.Actr 155on/'m P 4cts. P05, Nle hdte ie AjlojMeJed flbAEIeJ
or q i c. .Ol tpOuH4S. d, rol - p/h' 1=. g N10 f e, X{ r)j&&-35dI 54 Of
hirAi-t, t ri T, phdspl. tdr1 ond4-e4 U/.r-a A nA tv. padslOhl 7 + - v .r i r 44s. m a . - . ..- .. , - ... . .. .. .

(17) ftadiactivityenI (A1tua01

total Alpha

total Nets .

totalGxf._ .

istlmated t0)

_ I C11

p CiA-

.ti C.

II)AdditionolInforMAtin (Measurement Unetrtaintyd atthe
E43inent Inftmstion) - :5% Prec lj q14:

(10) tbeiptetReteivd. ii,"

(21) DitributIon of fhnaltetults$ample Disposal instruttdnt
1W p euirm 04ovR - 4 M "ni'l
r-sg4<Aw will eg OS' re, rpj

I
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SUMMARY DATA REPORT

Project:
Tank:
Customer ID:

242-A EVAPORATOR FEED CHARACTERIZATION
103AP
3APR COMP

Undigested Sample Results

Sample
R949

Sample Duplicate
R949

GEA
Cs 137
Cs 134
Eu 154
Eu 155
Sn 113
RuRh 106
Co 60
Nb 95
CePr 144
Ra 226

Pu 239/240
Am 241
Tc 99
1129
Sr 90
Se 79
H3
C 14
U
U 234
U 235
U 238

(01-08-92)

(01-04-92)
(12-27-91)
(12-30-91)
(01-08-92)
(01-03-92)
(01-07-92)
(01-04-92)
(01-03-92)
(01-08-92)
(06-04-92)
(06-04-92)
(06-04-92)

6.03E+3
<9.15E+0
<2.48E+1
<2.52E+1
<1.76E+1
<1.89E+2
<9.60E+0
<7.84E+0
<9.67E+1
<2.47E+2
<6.97E-3
<1.14E-2

1.12E+0
<3.03E-2

2.62E+0
1.32E-2
5.23E+0
6.33E-3
3.90E-3
1.05E-6
1.57E-4
3.74E-3

uCi/L
uCi/L
uCi/L
uCi/L
uCi/L
uCi/L
uCi/L
uCi/L
uCi/L
uCi/L
uCi/L
uCi/L
uCi/L
uCi/L
uCi/L
uCi/L
uCi/L
uCi/L

g/L
g/L
g/L
g/L

5.99E+3
<9.89E+0
<2.71E+ 1
<2.55E+1
<1.76E+1
<1.95E+2
<9.32E+0
<8.25E+0
<9.46E+1
<2.41E+2
<6.97E-3
<1.13E-2

1.04E+0
<3.34E-2

2.62E+0
9.10E-3
5.25E+ 0
2.61 E-3
3.48E-3

NA
NA
NA

uCi/L
uCi/L
uCi/L
uCi/L
uCi/L
uCi/L
uCi/L
uCi/L
uCi/L
uCi/L
uCi/L
uCi/L
uCi/L
uCi/L
uCi/L
uCi/L
uCi/L
uCi/L
g/L

17
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UNDIGESTED SAMPLE RESULTS
Tank: 103AP

Sample No.: R949
Customer ID: 3APR COMP

Check Duplicate Spike of Check
Standard Blank Sample Sample Sample Standard

Lab ID: I- 47 H948 H949 I 49 F H R950

Lab ID: Rg49-57W H949-5830 1f49-5Ow
GEA (1-08-92)

Cs137 99.5 % <2.69E-3 uCi/L 6.03E+3 uCi/L 5.99E+3 uCi/L 101 % 105 %
Cs134 NA <1.92E-3 uCi/L <9.15E+0 uCi/L <9.89E+O uCl/L NA NA
Eu 154 NA <5.71E-3 uCi/L <2.48E+1 uCi/L <2.71E+1 uCi/L NA NA
Eu165 NA <4.03E-3 uCi/L <2.52E+1 uCi/L <2.55E+1 uCi/L NA NA
Sn113 NA <1.69E-3, uCi/L <1.76E+1 uCi/L <1.76E+1 uCi/L NA NA
RuRh106 NA <2.52E-2 uCi/L <1.89E+2 uCi/L <1.95E+2 uCi/L NA NA
Co60 94 % <2.03E-3 uCi/L <9.60E+0 uCi/L <9.32E+0 uCi/L 102.1 % NA
Nb96 NA <1.70E-3 uCi/L <7.84E+0 uCi/L <8.25E+0 uCi/L NA NA
CePr 144 NA <1.55E-2 uCi/L <9.67E+1 uCi/L <9.46E+1 uCi/L NA NA
Ra 226 NA F <3.36E-2 uCI/L <2.47E+2 uCi/L <2.41E+2 uCi/L NA NA

Lab ID: H949-5781 H949-5 81 ICL
Plutonium 239/240 (1-04-92 108.281 <6.96E-3 3C _ C 6.97E-3 uCl/L NA 109.4 %
Lab ID: H949- 57 H949- 5552 __1

Americium 241 (12-27-91) 107.81% <1.14E-2 Iu<L <1.14E-2 ±__L_ <.13E.M-2 I/L I NA 1 1113.81%
Lab lO: H94"-5754 H94 -but4
Technetium 99 (12-30-911 891% 1<4.09E-2 IuCi/L I1.12E+O uC1/L I 1.04E+O JuC Lj NA 1 87.21%

LID: H94-78 R949- 51 L NA16.iodine 129 (1-08-92) 122.81% 1 <5.43E-2 IuCi/L <3.99 2 L5 34E-2 1 i/Li NA I_. %3.3
Lab ID: H949-5781 H949-58I6
Strontium 90 102.61% I <3.68E-3 IuCi/LJ 2.62E+0 6uCI/L 2.62E+0 tiIuC/L NA 981%
Lab 10: H949-5789 IUi H949-5a89ISelenium 79(1-07-92) NA <5.32E+3 IuC/L 1.32E-2 I 9.10E-3 LI NA NA
Lab iD: H94E73 '1949-5087
Tritium (1-04-92) 89.21% <3.15E-3 JuC/L 523E+ uCL 5.25E+ uCi/L NA 93.11%
Lab ID: Wi0949-5788 1-588N
Carbon 14 (1-03-92) 94.21% <4.50E-4 IUCLI 6.33E-3 _uCL 2.61E-3 1uCi/L 93.61% 94.7 %
LabIli: H4-S74(F H949-5840H4-64

Uranium (1-08-92) 101.1 % <5.86E-5 i/L 3.90E-3 3.48E-3 g/L 92.2 % 97.1 %
Uranium 234 06-04-9 NA NA .NA NA NA

raium 2-1- -04-9 NAA -.---- NA -
raniur2, A-04- NA3.74 / -NA NA
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WESTINGHOUSE HANFORD COMPANY
222-S LABORATORY

ANALYTICAL BATCH
Lab Segment Serial No.: Customer ID:
R949 3APR COMP
Analysis: Sample Prep:
CARBON 14 UNDIGESTED

instrument: Procedure/Rev:
WB27818, WC1 6085 LA-348-104/B-0
Technologist: Date:
S. CATLOW 1-03-92
Starting Time: Temperature:
08:00 24degC
Ending Time: Chemist:
13:15 S. CATLOW

Description Lab ID Description Lab ID
1 INITIAL LMCS CHECK STD R947-5588 11
2 REAGENT BLANK R948-5888 12
3 SAMPLE 3APR COMP R949-5788 13
4 SAM DUP OF 3APR COMP R949-5888 14
5 SPIKE OF SAMPLE 3APR COMF R949-5988 15
6 FINAL LMCS CHECK STD R950-5588 16
7 17
8 18|
9 19|

10 20|

Standard Primary Book No. Second Book No. Third Book No. and Final Vol. of
Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. Standard

LMCS CHECK STh 60649/1.0 mL 1 mL
SPIKE 60149/1.0 mL NA

SAMPLES RERUN

A-6000-881 (03/92)

~2O

V
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CARBON 14 ANALYSIS - UNDIGESTED SANPLE

I t. -

40.-sa -91

C14 LA-34"-t2q *r,-

XtRUN "
tWALW NT LANK

J-

- . - RERU - h-u a *a C/a

4214 L*-3445-104 .. Z/ wrn 26W a
a~e s-.~m 0

.AM'IPLE SPIKED 1D O -

EiPIKE ID 406V I

SPIlke VCX-UME)-L
CULM4I A .. CL/L

S. f .-

- --

49.- IAW4. k k2-16-V1 t46-

- - S- mt U g.----.. LA-. U-104 ... CL

IMPLICAE f.'IE

cawNr AH UCI.L

2. 53~ -.
2.9a -.

- Iac~ .o.

'-'3-1±

I- -V -. 4

'I- - C.
-- 4. **.*.~

...- .1

I -

- -- --

C I-3=1-1 --7 -

U(D kU&v C1ETA

STO VAl % kC #,A

1-2-It 5-

7
ca. LA-S4Le-104 ' se.CUUEY URR a

&4W h VUV CiSSETA

'2.t2,v&%a S - '- - HEMT//# .2%.
Liku WAL Ws3 %kirC fV~p

I
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SAM POS CH CPM

5 **- 7

6 **- B
ISO.'

2I3 % TIME EL TIME AVG Hit

1 354e.70 1.06
ZEFF CH1:90.25

1 3462. 205
,.E-FF CH I: Q. Z5

10.00 64.58 144. C

RCMX LP

0. 01*
I£01 DPM :ZOE6.475

1. 07 10. 00 75. 38 144. 0
IS11 DPM1 :790.62

- BEST AVAILABLE COPY

60

-- 
23

0. u4 N*
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WESTINGHOUSE HANFORD COMPANY
222-S LABORATORY

ANALYTICAL BATCH
Lab Segment Serial No.: Customer ID:
R949 3APR COMP
Analysis: Sample Prep:
GAMMA ENERGY UNDIGESTED

Instrument: Procedure/Rev:
WB57237, WB57265 LA-548-121/D-0
Technologist: Date:
L TEMPLE 1-08-92
Starting Time: Temperature:
00:07 NA
Ending Time: Chemist;
00:32 S. CATLOW

Description Lab ID Description Lab ID
1 INITIAL LMCS CHECK STD R947-5530 11
2 REAGENT BLANK R948-5630 12
3 SAMPLE 3APR COMP R949-5730 13
4 SAM DUP OF 3APR COMP R949-5830 14
5 SPIKE OF SAMPLE 3APR COMP R949-5930 15
6 FINAL LMCS CHECK STD R950-5530 18
7 __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 17 _ _ _ _ _ _ _ _ _ _ _

8 18 _ _ _ _ _ _ _ _ _ _ _ _

9 19
10 20

Standard Primary Book No. Second Book No. Third Book No. and Final Vol. of
Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. Standard

LMCS CHECK STD 48549/.100 mL NA
SPIKE 48849/400 mL NA

SAMPLES RERUN

A-6000-881 (03/92)

24

4



GAMMA ENERGY ANALYSIS - UNDIGESTED SAMPLE
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R 947.-5530 130AP R 12-16-91 16.43 25

SEA I LA-549-121 I% RECOVERY M124d

? ,o- RFRIJN a

- --- - -

-3' - -- --

iA.;

3 7f -

H 949.-5730 130W I 2-16-91 16. 25

1LA540-121 MCZ/L H1;4WX 1SEA P0214

. .- e0-

S - - - -ARCOIP/.- /0-*0 RH

CONT AS uCI/L
LASER PRINTOUT

-. L J Q4,/
IS s;2

- -a 4

-- - k
17 5
N 949.-5930 130A R 12-16-91 16.45 25

GEA LA-540-121 4 RECUVERY NI2W

7. -,-.s .. I mN 3APRC r

SAMPLE ID M41
SPIE VOL ME.0od

fo/

e.U
/-?-12b- - a

R 94.-5630 130AP R 12-16-91 16.43 25

SEA LA-548-121 uCI/L N124W I

A7 1LK
- --

COUNT AS -CI/L
LASER PRINTOUT

4/-494 ( Qs(6

V/ -IV...* sl

3795 -

R 49.-5030 130A At 12-16-91 1. 25
.-. -. *...c. -

SEA LA-54B-121 uCI/L N124W 1
- - UN-S

C, O.

COUN4T AS uCr/L
LASER PRINTOUT

j9T74'74

'14? 
.9

-- 35'
ft 950..-55301 130P R 12-16-91 14,45 12

LA-548-121 RECOVERY 141;!

/00 teaSTD

COLX sTrDII 4241 /
R9017Vl" SYD VAL.

7 'C R t

RESLJ ;., REC-

ES itE1TD %

- -a ~

M4a l

25

.I

I rmY§~3-wlt
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G A M M A S P E C T R U M i N 5 L Y S I S

S* ER * * A E A' * : RE A A' Y.RE

4BERRfl SPECTRAM-F V2'.06 SUP EWnRE

222-S COUNTING ROOM WESTINGHOUSV HANFORD

A N A L Y S I S P A R

MCA UNIT NUMBER:
DETECTOR NUMBER? .3 /

08-JtNO-2 013S5746

A H E t ERi,

ADC UNIT NUMBER: 3.0
GEOMETRY NUMBER? 42

SPECTRUM SIZE: 4096 CHANNELS
ORDER OF SMOOTHING FUNCTXON: 5
NUMBER OF BACKGROUND CHANNELS: 4 ON EACH 3DE OF PEAK
PEAK CONFIDENCE FACTOR: 83,0%
IDENTIFICATION ENERGY WINDOW; +- 1.50 KEV
ERROR QUOTATION: 1,96 SIGNA UNCERTA[NEY

EyYIRONMENTAL BACKGROUND SUBTRACTED
LED CAlCULATION PERFORMED
*5ASURED ENERGY DIFFERENCES LISTED
MULTIPLET ANALYSiS PERFORMED

SPECTRAL DATA READ DIRECTLY FROM MULTICHANNEL ANALYZ:FR ANi;
flALYZED BY: VR

vANPLE DESCRIPTION: R947-5550 130APR
IMETRY DESCRIPTION*

qMPLE SIZE: 1,0000E-03 LI
STANDARD SIZE: 1.0000F+00 EA
OOALYSIS LIBRARY FILE: ANL205

/ CONVERSION FACTOR: 1,0000E-01

GQLLEC F STARTED ON 8-JAN-92 AT 02t4=32

ALLECT LIVE TIME:

ON REAL TIM7;
DEAD TIME:

DECAYED TO 0

3000. SECONDS
3003> SECONDS
0.10 %

I DAYS, 0.0000 HOURS Bi-FORi THE START OF COLLECT

ENERGY CALI1RATIUN PERFORMED 23-JUL-91
EFFICIENCY CALIBRATION PERFORMED 31-JUL-S?

26



d-ccencum .5 Rev 0
P E A K A N A L Y S I Z

PK CENTROID

CHANNEL

ENERGY FWHM HACKCND NT AREA

KEQ KEV COUNTS COHNTS

ERROF NUCLIDEE

1 1126.03 563.27 1.80

2 1138.69 569.60 1.24

1209.37
1213 us

1323.30 661
66 1

1591.70 796
1603.S9 802
1822.16 Y11

910
2346.37 1173
26A4,80 1332
2921.38 1461

1460

604.95 1.40
609 U6 1.40

.94

.41

.17

.27

.96

.3
>05
.02
.58

3526.22 764.34
176 1.79

QUOTATION AT 1.96

1.47

1. 59
1.59
2.02

j .79
1 .89
2.03

212,

176,

204,e
LS?.

150.

137.
117.
144.

133.
49.
19.

1.73

SIGMA

147, 32,7 F--134,
EU-152

160C'

1099:
118

84.

OF7.
611 .

42,
"I /

'1F< C3-134
BI-207

36,1 6I- lnko
R U- 10 7

23 >3
,3
4

704
7,2
6.4

52,r
.2 0 .5-

K -4 0

BI-214C

PEAK CONFIDENCE LEVEL AT 85,0%

- MULTIPLET ANALYSIS CONVERGED NORMALLY

EN')IRONMENTAL BACKGROUND PEAK

BACKGROUND SUBTRACTION PERFORHE USIN: FILE BKO013
BACKGROUND DESCRIPTION: BKG
BACKGROUND COLLECT STARTED ON 1>-JAN-90 Al 0i:00:00
ACKGROUND LIVE IME; 7000. SECONDS

27

3C
4C

7C

7

10
11
11i

5ROR

22.

I I



WL-4U-WM-OP-025222-S COUNTING ROOM WESTINGHOUSE HNFOf3Mdendum 15 Rev 0

SAMPLE: R947-553S0
DATA COLLECTED ON
DECAYED TO 0.

13l0)PR
8-JAN-92 AT 02:48:32
DAYS7 0,0000 HOURS DEFORE THE S FRT

R D I O N U C L I DL E ( N A L ' S I S R E F 0 R T

ACTIVITY CONCENTRATION [N .l'LI

DECAY
3URED ERROR CORRECTED E

ENLROY COHV AF1 t
S KEW.

EXPECT v FFRROR

LLD<1.78E+00
LLD 1.52E+00
LLO2.32E+00
LLD<6.49E+00
LLD<1.36E+01

5.92E+01

CR-51 LLD<1.16E+01
CS-134 5.76E+01

+- I .36E+00

+-4. 8SE+00

6.93E+01 +-4.29E+00
LLD0 ,74E+00
LLD5.IOE+00
LLD.3.76E+00
LL0<3>S0E+00
LLD , 1.70E+00
LLD.4.71E+01
LLU<2.10E+00
LLD1.76E+00
LLD<1.86E+00
LLD<1,772+00
LLDE5.96E+00
LLD 1.32E +0
LLDO4,674+05
LLD<2.94E+01
LLD3.i1E+01
LLD 1>63E+00
LLD 1.77E+00
LLD:2. 1E+01
LLD<1,29E+01
LLD1.90E+00
LLD<2.09E+00
ILLU1<1 67c.+00
LLDK5.Z3E+01
LLD1.67E+00
LLI<2.23E+00
LLDK5.4E+00
LLDK2,66E+00

1.66E+02 +-7.83E+00

LLDK1.78E&00
LLD<1.52E+00
LLDK2>32E+00
LLDK6.49E+00
LLD1.36E+01

5.92E+0

LLDi.16E+01
0.78E+01 +-4,88E+00

6.93E+01 +-4. SE+00
LU. 5 '274E+00
LLDK5.10E+00
LLD<3.76E+00
LLD<3>80E+00
LLD<1.70E+00
LLD<4.7:IE+0i
LLD(2,10E+00
LLD<1.76E+00
LLDi .86E+00
LLD<1.77E+00
LLDK3.96E+00
LLDK1.32E+04
LLDC4,6/E+05
LLD<2.94E+01
LLD B.11-E+ -
LLD<1>61E+00
LLD . ,77E+00
LLD<2 AiE+C1
LKDr1>29E+01
LLD 1.90E+00
LLD.2.09E+00
LLD1 ,67E+00
LLDK5.5ZE+0i
LLDK1 ,67k+00
LLD<2223E+00
LLDK5,48E+00
LLD(2,66E+00

1,66E+02 +-7,8;E+00

STANDARD DEVIATION - K03

-- R x ***** MEV/DISINTEGRATIoN
KIMUM PERNI3SABLE ACTIVITY 1 1v26E-02 IC/LI

JTAL MEASURED ACTIYITY - 1.66E+02 (+-7.83E+00) UC/LI
% TECH> SPEC. - ***t* (+-*X)

28
ERROR QUOTATION AT 1.96
LLD CONFIDENCE LEVEL AT

S3GMA
stj.'-%

NUCLIDE

MEA

OF COLE:T7

AM-211
AM-213
BA-133
BA-140
CEPRI44
CO-60

I, -

0

Q - 13 7
EU-152
E'L-i54
EU-155

K-40
NA-140
-,-54

-22
01-90
NP-237
14-237
PU-241
WA-224

Z-226
EU-103
AtU103
RURH106
SB-125
SE-75
SN-113
SR-85
TH-228
U-235
Y-38
ZN-65
2R-p

TOTAL

5F
7-,

336
137
13 7

1332
1173

32--
195
604
661

1403
1274

1 OS
109

364
1 160
15'26

o34
1274

7 6

123
14:3

40

4 97
497
621
17 e.
264
31
513

64
13Z

18136

75=-

.33

.25

.29



PEAKS NOT USED IN

CENTROID
CHANNEL

ENERGY NET aREA ERROR GAIMAS/3EC

KEy COUNTS

126.03 563.27
1133.69 169.60
1603,8 802.27

PEAKS ELIMTN:;TED

147, 32.7 i,83E+01
2WY2 191 3.30E+01
118. 23.4 1.?SE+01

BY 2fCKGROUND SUBTRAcION

CENTROID
CH A N N EL

ENERGY NET AREA
KEV

ERROR GAMMAS/SEC
COUNTS

J218.58 609.56
1822.16 911.43
2921.38 1461.02
352S.22 1764.34

126. 36.1
66. 48.1

5?7 8-41
42. 52.1

1.72E+01
1 .60E+01
1,61E+02
1 .31E+01

29
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Acdendum 15 Rev 0

* * * * * * ** * ** * ** * * *** ** * * * * * ** * * ** ** *

G A M M A S P E C T R UM A N A L Y S I S *

:ANBERRA SPECTRAN-F V2.06 SOFTWARE

?22-S COUNTING ROOM WESTINGHOUSE HANFORD

A N A L Y S I S P A R

ICA UNIT NUMBER: 2 / ADC UNIT N
)ETECTOR NUMBER: 3 / GEOMETRY N
3PECTRUM SIZE: 4096 CHANNELS
)RDER OF SMOOTHING FUNCTION: 5
lUMBER OF BACKGROUND CHANNELS: 4 ON EACH
3EAK CONFIDENCE FACTOR: 85.0%
IDENTIFICATION ENERGY WINDOW: +- 1.50 KEV
IRROR QUOTATION: 1.96 SIGMA UNCERTAINTY

08-JAN-92 08:58:10

A M E T E R S

UMBER: 3.0
UMBER: 41

SIDE OF PEAK

INVTRONMENTAL BACKGROUND SUBTRACTED
.LD CALCULATION PERFORMED

4EA§URED ENERGY DIFFERENCES LISTED
4ULTIPLET ANALYSIS PERFORMED

SPECTRAL DATA READ DIRECTLY FROM MULTICHANNEL ANALYZER AN1:
NAIvZED BY: 61453

SheuLE DESCRIPTION: R-948-5630
3EOMETRY DESCRIPTION:
SAMRLE SIZE: 2.2000E-02 LI
STANDARD SIZE: 1.0000E+0O EA
ANAtYSIS LIBRARY FILE: ANL205

/ CONVERSION FACTOR: 1.OOOOE+00

COLLECT STARTED ON 8-JAN-92 AT 08:08:00

COLLECT LIVE TIME:
REAL TIME:
DEAD TIME:

DECAYED TO 0

3000. SECONDS
3001. SECONDS
0.03 %

. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT

ENERGY CALIBRATION PERFORMED 23-JUL-91
EFFICIENCY CALIBRATION PERFORMED 31-JUL-89

30



122-S COUNTING ROOM WESTINGHOUSE HANFORD
Addendum 15 Rev 0

08-JAN-92 08:58:10

P E A K A N A L Y S I S

CENTROID
CHANNEL

ENERGY FWHM BACKGND NET AREA
KEV KEV COUNTS COUNTS

1218.50 609.52
609.19

1822.37 911.53
910.98

2921.46 1461.06
1460.58

1.50

1.47

2.07

119.

61.

21.

100.
122.

66.
84.
573.

611.

ERROR

37.5
21.0

43.3
23.3

8.7
5.5

NUCLIDES

BI-214A,
RU-103
AC-228A

K-40

RROR QUOTATION AT 1.96 SIGMA
'EAK CONFIDENCE LEVEL AT 85.0%

3 - ENVIRONMENTAL BACKGROUND PEAK

3ACKGROUND SUBTRACTION PERFORMED USING FILE BK0013
3ACKSROUND DESCRIPTION: BKG
3ACKGROUND COLLECT STARTED ON 15-JAN-90 AT 11:00:00
3ACIROUND LIVE TIME: 7000. SECONDS

fM

v,

a--. Si

1
IB
2
2B
3
3B

I I



Addendum 15 Rev 0

22-S COUNTING ROOM WESTINGHOUSE HANFORD 08-

AMPLE: R-948-5630
COLLECTED ON 8-JAN-92 AT 08:08:00

L :D TO 0. DAYS, 0.0000 HOURS BEFORE THE START

R A D I 0 N U C L I D E A N A L Y S I S R E

UCLIDE ACTIVITY CONCENTRATION IN uCi/LI
DECAY

MEASURED ERROR CORRECTED ERROR

JAN-92 08:58:10

OF COLLECT.

P 0 R T

ENERGY COMPARISON
(KEV)

EXPECT DIFF

M-241
M-243
A-133
A-140
EPR144
0-60
R-51
S-134

U-12
U-154
U-155
E-59
-13 ~
-40 '
A-140
N q'
.

-

P-237

U-241
A-224
A- 6
U-
U1Q0
URH106
B-125
E-75
N-113
R-85
H-228
-235
-88

.N-65
R-95

OTAL

LLD<1.81E-03
LLD<1.69E-03
LLD<2.37E-03
LLD<5.55E-03
LLD<1.55E-02
LLD<2.03E-03
LLD<1.17E-02
LLD<l.92E-03
LLD<2.69E-03
LLD<1.27E-02
LLD<5.71E-03
LLD<4.03E-03
LLD<3.81E-03
LLD<1.52E-03
LLD<6.42E-02
LLD<2.62E-03
LLD<1.54E-03
LLD<2.38E-03
LLD<1.70E-03
LLD<6.28E-03
LLD<1.52E+01
LLD<5.30E+02
LLD<3.39E-02
LLD<3.36E-02
LLD<1.52E-03
LLD<1.60E-03
LLD<2.52E-02
LLD<1.54E-02
LLD<1.91E-03
LLD<1.69E-03
LLD<1.76E-03
LLD<5.66E-02
LLD<1.85E-03
LLD<1.79E-03
LLD<5.77E-03
LLD<2.82E-03

0.OOE-01 +-0.OOE-01

LLD<1.81E-03
LLD<1.69E-03
LLD<2.37E-03
LLD<5.55E-03
LLD<1.55E-02
LLD<2.03E-03
LLD<1.17E-02
LLD<l.92E-03
LLD<2.69E-03
LLD<1.27E-02
LLD<5.71E-03
LLD<4.03E-03
LLD<3.81E-03
LLD<1.52E-03
LLD<6.42E-02
LLD<2.62E-03
LLD<1.54E-03
LLD<2.38E-03
LLD<1.70E-03
LLD<6.28E-03
LLD<1.52E+01
LLD<5.30E+02
LLD<3.39E-02
LLD<3.36E-02
LLD<1.52E-03
LLD<1.60E-03
LLD<2.52E-02
LLD<1.54E-02
LLD<1.91E-03
LLD<1.69E-03
LLD<1.76E-03
LLD<5.66E-02
LLD<1.85E-03
LLD<1.79E-03
LLD<5.77E-03
LLD<2.82E-03

0.OOE-01 +-O.OOE-01

IRROR QUOTATION AT 1.96 SIGMA
.LD CONFIDENCE LEVEL AT 85.0%

... 32\L DETECTED PEAKS WERE USED IN THE ANALYSIS

59.54
74.67

356.02
537.27
133.51

1332.50
320.09
795.84
661.65

1408.01
1274.45
105.31

1099.25
364.48

1460.75
1596.20
834.83

1274.55
765.78
86.50

129.30
148.57
240.99
186.10
497.08
497.08
621.80
176.33
264.66
391.67
513.99
84.37

185.71
1836.06
1115.55
756.73



Addendum 15 Rev 0

PEAKS ELIMINATED BY BACKGROUND SUBTRACTION

IOID ENERGY NET AREA ERROR GAMMAS/SEC
i.....NEL KEV COUNTS %

1218.50
1822.37
2921.46

609.52
911.53

1461.06

100.
66.

573.

37.5
43.3

8.7

3.95E+00
3.71E+00
4.78E+01

33
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6- C- Si- -M -025
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* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
*

GAMMA SP EC TRUM ANAL Y S IS

ANBERRA SPECTRAN-F V2.06 SOFTWARE

22-S COUNTING ROOM WESTINGHOUSE HANFORD

A N A L Y S I S

08-JAN-92 10:37:10

P A R A M E T E R S

CA UNIT NUMBER: 2 / ADC UNIT NUMBER: 3.0
ETECTOR NUMBER: 3 / GEOMETRY NUMBER: 41
PECTRUM SIZE: 4096 CHANNELS
RDER OF SMOOTHING FUNCTION: 5
UMBER OF BACKGROUND CHANNELS: 4 ON EACH SIDE OF PEAK
EAK CONFIDENCE FACTOR: 85.0%
DENTIFICATION ENERGY WINDOW: +- 1.50 KEV
RROR QUOTATION: 1.96 SIGMA UNCERTAINTY

NItRONMENTAL BACKGROUND SUBTRACTED
LD CALCULATION PERFORMED
EAJRED ENERGY DIFFERENCES LISTED
IULIPLET ANALYSIS PERFORMED

;PECTRAL DATA READ DIRECTLY FROM MULTICHANNEL ANALYZER ANI:
Nr "ZED BY: 63099

An4LE DESCRIPTION: R949-5730
EOMETRY DESCRIPTION:
AMPLE SIZE: 1.OOOOE-03 LI
TANDARD SIZE: 1.OOOOE+0O EA
NACYSIS LIBRARY FILE: ANL205

/ CONVERSION FACTOR: 4.9505E-03

OLLECT STARTED ON 8-JAN-92 AT 09:46:54

OLLECT LIVE TIME:
REAL TIME:
DEAD TIME:

DECAYED TO 0

3000. SECONDS
3004. SECONDS
0.13 %

. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT

NERGY CALIBRATION PERFORMED 23-JUL-91
FFICIENCY CALIBRATION PERFORMED 31-JUL-89

1-- 34
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j-ccencrJm ..b ev .

?2-S COUNTING ROOM WESTINGHOUSE HANFORD 08-JAN-92 10:37:10

P E A K A N A L Y S I S

CENTROID ENERGY FWHM
CHANNEL KEV KEV

1218.87 609.70
609.19

1323.37 661.97
661.41

2921.54 1461.10
1460.58

1.03

1.50

2.09

BACKGND NET AREA
COUNTS COUNTS

208.

340.

23.

100.
122.

22194.
81.
591.

611.

ERROR

45.7
21.0

1.3
28.8

8.5
5.5

RROR QUOTATION AT 1.96 SIGMA
EAK CONFIDENCE LEVEL AT 85.0%

- ENVIRONMENTAL BACKGROUND PEAK

ACKRROUND SUBTRACTION PERFORMED USING FILE BKO013
;ACKGROUND DESCRIPTION: BKG
;ACKdROUND COLLECT STARTED ON 15-JAN-90 AT 11:00:00
ACKOROUND LIVE TIME: 7000. SECONDS

- 'T

--- 35

1
1B
2
2B
3
38

NUCLIDES

BI-214A,
RU-103

CS-137

K-40



WHC-SD-WM-DP-025
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?22-S COUNTING ROOM WESTINGHOUSE HANFORD 08-JAN-92 10:37:10

;AMPLE: R949-5730
COLLECTED ON 8-JAN-92 AT 09:46:54

)L ED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT.

R A D I 0 N U C L I D E A N A L Y S I S R E P 0 R T

ACTIVITY CONCENTRATION IN uCi/LI
DECAY

MEASURED ERROR CORRECTED ERROR

ENERGY COMPARISON
(KEV)

EXPECT DIFF

\M-241
\4-243
3A-133
3A-140
:EPR144
,0-60
:R-51
:S-134
.S-117
-U-1,52
U154

:U-155
E49
-19
I14o

-A-7140
jP' rA

4B-95
IP-237

:U-241
iA-224
1A-426

IU-1031U-103

URH106
SB-125
SE-75
SN-113
SR-85
TH-228
J-235
Y-88
ZN-65
ZR-95

+-1.17E+02

LLD<1.22E+01
LLD<7.96E+00
LLD<1.94E+01
LLD<4.45E+01
LLD<9.67E+01
LLD<9.60E+00
LLD<9.47E+01
LLD<9.15E+00

6.03E+03
LLD<4.67E+01
LLD<2.48E+01
LLD<2.52E+01
LLD<1.43E+01
LLD<1.42E+01
LLD<9.81E+01
LLD<l.32E+01
LLD<7.94E+00
LLD<8.04E+00
LLD<7.84E+00
LLD<3.75E+01
LLD<9.34E+04
LLD<3.38E+06
LLD<2.26E+02
LLD<2.47E+02
LLD<1.45E+01
LLD<1.52E+01
LLD<1.89E+02
LLD<1.02E+02
LLD<1.49E+01
LLD<1.76E+01
LLD<1.30E+01
LLD<3.65E+02
LLD<1.34E+01
LLD<9.11E+00
LLD<2.77E+01
LLD<1.44E+01

6.03E+03 +-1.17E+02 6.03E+03 +-1.17E+02

EBAR - ***** MEV/DISINTEGRATION
MAXIMUM PERMISSABLE ACTIVITY - 1.16E-08 UC/LI
T0" MEASURED ACTIVITY - 6.03E+03 (+-1.17E+02) UC/LI
% A. SPEC. - ****** (+-****)

ERROR QUOTATION AT 1.96 SIGMA
LLD CONFIDENCE LEVEL AT 85.0%

IUCLIDE

+-1.17E+02 0.32

LLD<l.22E+01
LLD<7.96E+00
LLD<1.94E+01
LLD<4.45E+01
LLD<9.67E+01
LLD<9.60E+00
LLD<9.47E+01
LLD<9.15E+00

6.03E+03
LLD<4.67E+01
LLD<2.48E+01
LLD<2.52E+01
LLD<l.43E+01
LLD<1.42E+01
LLD<9.81E+01
LLD<1.32E+01
LLD<7.94E+00
LLD<8.04E+00
LLD<7.84E+00
LLD<3.75E+01
LLD<9.34E+04
LLD<3.38E+06
LLD<2.26E+02
LLD<2.47E+02
LLD<1.45E+01
LLD<1.52E+01
LLD<1.89E+02
LLD<1.02E+02
LLD<1.49E+01
LLD<l.76E+01
LLD<1.30E+01
LLD<3.65E+02
LLD<1.34E+01
LLD<9.11E+00
LLD<2.77E+01
LLD<1.44E+01

59.54
74.67

356.02
537.27
133.51

1332.50
320.09
795.84
661.65

1408.01
1274.45

105.31
1099.25
364.48

1460.75
1596.20
834.83

1274.55
765.78
86.50

129.30
148.57
240.99
186.10
497.08
497.08
621.80
176.33
264.66
391.67
513.99
84.37

185.71
1836.06
1115.55
756.73

TOTAL

-3-
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DETECTED PEAKS WERE USED IN THE ANALYSIS
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r *e * * ** ** ** * ** * * *** * * * * * * * ** * ** * * * *

G A MM A S P E C T R UM A N A L Y S I S

:ANBERRA SPECTRAN-F V2.06 SOFTWARE

22-S COUNTING ROOM WESTINGHOUSE HANFORD 08-JAN-92 11:33:36

A N A L Y S I S P A R

ICA UNIT NUMBER: 2 / ADC UNIT N
)ETECTOR NUMBER: 3 / GEOMETRY N
;PECTRUM SIZE: 4096 CHANNELS
)RDER OF SMOOTHING FUNCTION: 5
LUMBER OF BACKGROUND CHANNELS: 4 ON EACH
)EAK CONFIDENCE FACTOR: 85.0%
DENTIFICATION ENERGY WINDOW: +- 1.50 KEV
RROR QUOTATION: 1.96 SIGMA UNCERTAINTY

A M E T E R S

UMBER: 3.0
UMBER: 41

SIDE OF PEAK

:NVIRONMENTAL BACKGROUND SUBTRACTED
.LD XALCULATION PERFORMED
IEARED ENERGY DIFFERENCES LISTED
IULTiPLET ANALYSIS PERFORMED

;PLTRAL DATA READ DIRECTLY FROM MULTICHANNEL ANALYZER ANI:
\Nf'"7.ED BY: 63099

ArxtE DESCRIPTION: R949-5830
;EOMETRY DESCRIPTION:
;AMPLE SIZE: 1.OOOOE-03 LI
;TANDARD SIZE: 1.OOOOE+00 EA
WAYSIS LIBRARY FILE: ANL205

/ CONVERSION FACTOR: 4.9505E-03

:OLLIECT STARTED ON 8-JAN-92 AT 10:43:23

:OLLECT LIVE TIME:
REAL TIME:
DEAD TIME:

DECAYED TO 0

3000. SECONDS
3005. SECONDS
0.17 %

. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT

ENERGY CALIBRATION PERFORMED 23-JUL-91
EFFICIENCY CALIBRATION PERFORMED 31-JUL-89

... as3

*

I I



'22-S COUNTING ROOM WESTINGHOUSE HANFORD

Addendum 15 Rev 0

08-JAN-92 11:33:36

P E A K A N A L Y S I S

CENTROID ENERGY FWHM BACKGND NET AREA ERROR
CHANNEL KEV KEV COUNTS COUNTS %

NUCLIDES

1218.61 609.58
609.19

1323.37 661.97
661.41

1821.97 911.33
910.98

2921.39 1461.02
1460.58

1.24

1.49

1.76

2.09

231.

320.

59.

23.

97.
122.

22049.
81.

79.
84.
576.

611.

50.3 BI-214A,
21.0 RU-103

1.3 CS-137
28.8
37.4 AC-228A

23.3
8.7 K-40
5.5

RROR QUOTATION AT 1.96 SIGMA
'EAK CONFIDENCE LEVEL AT 85.0%

-_ENVIRONMENTAL BACKGROUND PEAK

ACIGROUND SUBTRACTION PERFORMED USING FILE BK0013
ACKGROUND DESCRIPTION: BKG
3ACKGROUND COLLECT STARTED ON 15-JAN-90 AT 11:00:00
AaROUND LIVE TIME: 7000. SECONDS
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!22-S COUNTING ROOM WESTINGHOUSE HANFORD 08-JAN-92 11:33:36

;AMPLE: R949-5830
COLLECTED ON 8-JAN-92 AT 10:43:23
ED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT.

R A D I 0 N U C L I D E A N A L Y S I S R E P 0 R T

ACTIVITY CONCENTRATION IN uCi/LI
DECAY

MEASURED ERROR CORRECTED ERROR

ENERGY COMPARISON
(KEV)

EXPECT DIFF

44-241
kM-243
3A-133
3A-140
:EPR144
:0-60
:R-51
:S-134

IU-152
IU-154
IU-IN5
:E-59

~I :g5l

R-13

(-Q
-A-1140
SE-i4

lb95
UP-237

Y -88

?U-Z41
:LA-224

ZN-6
ZR-95

.IU-103
RUID3
RURHI06
SB-125
SE-75
SN-113
SR-85
TH-228
U-235
Y-88
ZN-65
ZR-95

+-1.17E+02

LLD<1.26E+01
LLD<9.41E+00
LLD<1.88E+01
LLD<4.76E+01
LLD<9.46E+01
LLD<9.32E+00
LLD<9.56E+01
LLD<9.89E+00

5.99E+03
LLD<4.67E+01
LLD<2.71E+01
LLD<2.55E+01
LLD<1.72E+01
LLD<1.41E+01
LLD<2.85E+02
LLD<1.12E+01
LLD<7.45E+00
LLD<1.04E+01
LLD<8.25E+00
LLD<3.83E+01
LLD<9.35E+04
LLD<3.25E+06
LLD<2.30E+02
LLD<2.41E+02
LLD<1.44E+01
LLD<1.52E+01
LLD<1.95E+02
LLD<1.01E+02
LLD<1.45E+01
LLD<1.76E+01
LLD<1.30E+01
LLD<3.67E+02
LLD<1.34E+01
LLD<1.10E+01
LLD<2.66E+01
LLD<1.29E+01

+-1.17E+02

5.99E+03 +-1.17E+02 5.99E+03 +-1.17E+02

EBAR - ***** MEV/DISINTEGRATION
MAXIMUM PERMISSABLE ACTIVITY - 1.16E-08 UC/LI
TO~ MEASURED ACTIVITY - 5.99E+03 (+-1.17E+02) UC/LI
7 Hl. SPEC. - ****** (+-****)

ERROR QUOTATION AT 1.96 SIGMA
LLD CONFIDENCE LEVEL AT 85.0%

4UCLIDE

0.32

LLD<1.26E+01
LLD<9.41E+00
LLD<1.88E+01
LLD<4.76E+01
LLD<9.46E+01
LLD<9.32E+00
LLD<9.56E+01
LLD<9.89E+00

5.99E+03
LLD<4.67E+01
LLD<2.71E+01
LLD<2.55E+01
LLD<1.72E+01
LLD<1.41E+01
LLD<2.85E+02
LLD<1.12E+01
LLD<7.45E+00
LLD<1.04E+01
LLD<8.25E+00
LLD<3.83E+01
LLD<9.35E+04
LLD<3.25E+06
LLD<2.30E+02
LLD<2.41E+02
LLD<.44E+01
LLD<1.52E+01
LLD<1.95E+02
LLD<.O1E+02
LLD<1.45E+01
LLD<1.76E+01
LLD<1.30E+01
LLD<3.67E+02
LLD<1.34E+01
LLD<1.10E+01
LLD<2.66E+01
LLD<1.29E+01

59.54
74.67

356.02
537.27
133.51

1332.50
320.09
795.84
661.65

1408.01
1274.45

105.31
1099.25
364.48

1460.75
1596.20
834.83

1274.55
765.78
86.50

129.30
148.57
240.99
186.10
497.08
497.08
621.80
176.33
264.66
391.67
513.99
84.37

185.71
1836.06
1115.55
756.73

TOTAL
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JETECTED PEAKS WERE USED IN THE ANALYSIS

PEAKS ELIMINATED BY BACKGROUND SUBTRACTION

:ENTROID ENERGY NET AREA ERROR GAMMAS/SEC
:HANNEL KEV COUNTS %

1218.61
1821.97
2921.39

609.58
911.33

1461.02

97.
79.

576.

50.3
37.4

8.7

3.81E+00
4.44E+00
4. 81 E+O1
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* *** * * ** * * * * * * * * * * * * * * * * * * * * * * * * *

GAMMA SP EC TRUM ANAL Y S IS *

A* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

CANBERRA SPECTRAN-F V2.06 SOFTWARE

222-S COUNTING ROOM WESTINGHOUSE HANFORD

A N A L Y S I S

08-JAN-92 12:36:09

P A R A M E T E R S

MCA UNIT NUMBER: 2 / ADC UNIT NUMBER: 3.0
DETECTOR NUMBER: 3 / GEOMETRY NUMBER: 41
SPECTRUM SIZE: 4096 CHANNELS
ORDER OF SMOOTHING FUNCTION: 5
NUMBER OF BACKGROUND CHANNELS: 4 ON EACH SIDE OF PEAK
PEAK CONFIDENCE FACTOR: 85.0%
IDENTIFICATION ENERGY WINDOW: +- 1.50 KEV
ERROR QUOTATION: 1.96 SIGMA UNCERTAINTY

ENVTRONMENTAL BACKGROUND SUBTRACTED
LLD CALCULATION PERFORMED
ME aRED ENERGY DIFFERENCES LISTED
MU6LWPLET ANALYSIS PERFORMED

SPECTRAL DATA READ DIRECTLY FROM MULTICHANNEL ANALYZER ANI:
AI"'YZED BY: 61453

SAmsLE DESCRIPTION: R-949-5930
GEOMETRY DESCRIPTION:
SAMPLE SIZE: 1.OOOOE-03 LI
STANDARD SIZE: 1.OOOOE+00 EA
ANALYSIS LIBRARY FILE: ANL205

/ CONVERSION FACTOR: 4.9505E-03

COLEECT STARTED ON 8-JAN-92 AT 11:45:41

COLLECT LIVE TIME:
REAL TIME:
DEAD TIME:

DECAYED TO 0

3000. SECONDS
3020. SECONDS
0.66 %

. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT

ENERGY CALIBRATION PERFORMED 23-JUL-91
EFFICIENCY CALIBRATION PERFORMED 31-JUL-89
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222-S COUNTING ROOM WESTINGHOUSE HANFORD
Addendum 15 Rev 0

08-JAN-92 12:36:09

P E A K A N A L Y S I S

CENTROID ENERGY FWHM BACKGND NET AREA
CHANNEL KEV KEV COUNTS COUNTS

ERROR NUCLIDES

IC 1126.50 563.50 1.39

2C 1138.69 569.60 1.39

1209.48 605.01
1323.36 661.97

661.41
1591.64 796.15
1603.81 802.23
2335.95 1168.34
2346.34 1173.53
2664.91 1332.81
2730.68 1365.69
2800.86 1400.77
2921.56 1461.11

1460.58

1.49
1.54

1.59
1.59
1.83
1.83
1.88
2.01
1.81
2.14

1594.

1607.

1821.
1463.

993.
927.
491.
419.
214.

58.
50.
47.

1732.

3103.

20060.
44341.

81.
13995.

1306.
324.

12894.
11501.

403.
207.
565.

611.

7.5 CS-134,
EU-152

6.4 CS-134,
BI-207

1.5 CS-134
1.0 CS-137

28.8
2.2

11.1
24.1

2.0
1.9

11.7
17.9
9.2

5.5

CS-134
CS-134
CS-134
CO-60
CO-60
CS-134
BI-214
K-40

ERROR QUOTATION AT 1.96 SIGMA
'EAK3CONFIDENCE LEVEL AT 85.0%

-ULTIPLET ANALYSIS CONVERGED NORMALLY
-'iNVIRONMENTAL BACKGROUND PEAK

3ACKROUND SUBTRACTION PERFORMED USING FILE BKO013
3ACKGROUND DESCRIPTION: BKG
3ACKGROUND COLLECT STARTED ON 15-JAN-90 AT 11:00:00
3ACKGROUND LIVE TIME: 7000. SECONDS
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Addencum 15 Rev 0

'22-S COUNTING ROOM WESTINGHOUSE HANFORD O8-JAN-92 12:36:09

;AMPLE: R-949-5930
COLLECTED ON 8-JAN-92 AT 11:45:41
-7D TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT.

R AD IONUC L ID E ANAL Y S IS R E POR T

ACTIVITY CONCENTRATION IN uCi/LI
DECAY

MEASURED ERROR CORRECTED ERROR

ENERGY COMPARISON
(KEV)

EXPECT DIFF

M-241
M-243
A-133
A-140
:EPR144
:0-60

LLD<2.19E+01
LLD<1.46E+01
LLD<3.62E+01
LLD<1.02E+02
LLD<1.69E+02

4.89E+03

:R-51 LLD<1.84E+02
S-IS4 4.49E+03

S"137 1.21E+04
U- 2 LLD<1.09E+02
:U-154 LLD<4.92E+01
:U-w5 LLD<4.35E+01
E-59 LLD<6.51E+01
-ISI LLD<2.81E+01

LLD<2.99E+02
) LLD<l.20E+01

lh-a4 LLD<2.71E+01
IA-22 LLD<1.86E+01
IB-5 LLD<2.45E+01
IP-237 LLD<6.42E+01
)U-39 LLD<l.62E+05
'U441 LLD<5.77E+06
LAt224 LLD<4.14E+02
t-26 LLD<4.38E+02
U-103 LLD<2.86E+01
U103 LLD<3.01E+01
URH106 LLD<4.78E+02
;B-125 LLD<1.80E+02
3E-75 LLD<2.83E+01
;N-113 LLD<3.47E+01
;R-85 LLD<2.52E+01
H-228 LLD<6.21E+02
J-235 LLD<2.39E+01
(-88 LLD<1.47E+01
!N-65 LLD<7.70E+01
!R-95 LLD<4.26E+01

+--1.11E+02

+-1.17E+02

+-2.06E+02

LLD<2.19E+01
LLD<1.46E+01
LLD<3.62E+01
LLD<1.02E+02
LLD<1.69E+02

4.89E+03

LLD<1.84E+02
4.49E+03

1.21E+04
LLD<1.09E+02
LLD<4.92E+01
LLD<4.35E+01
LLD<6.51E+01
LLD<2.81E+01
LLD<2.99E+02
LLD<l.20E+01
LLD<2.71E+01
LLD<1.86E+01
LLD<2.45E+01
LLD<6.42E+01
LLD<1.62E+05
LLD<5.77E+06
LLD<4.14E+02
LLD<4.38E+02
LLD<2.86E+01
LLD<3.01E+01
LLD<4.78E+02
LLD<1.80E+02
LLD<2.83E+01
LLD<3.47E+01
LLD<2.52E+01
LLD<6.21E+02
LLD<2.39E+01
LLD<1.47E+01
LLD<7.70E+01
LLD<4.26E+01

+-I. 11E+02

+-1.17E+02

+-2.06E+02

2.14E+04 +-2.62E+02 2.14E+04 +-2.62E+02

STANDARD DEVIATION - 0.01

- ** MEV/DISINTEGRATION
4AXIMUM PERMISSABLE ACTIVITY - 1.73E-09 UC/LI
TOTAL MEASURED ACTIVITY - 2.14E+04 (+-2.62E+02) UC/LI
Y TECH. SPEC. - ****** (+-****)

IUCLIDE

0.31
0.30

0.30
0.31
0.32

59.54
74.67

356.02
537.27
133.51

1332.50
1173.24
320.09
795.84
604.70
661.65

1408.01
1274.45

105.31
1099.25
364.48

1460.75
1596.20
834.83

1274.55
765.78
86.50

129.30
148.57
240.99
186.10
497.08
497.08
621.80
176.33
264.66
391.67
513.99
84.37

185.71
1836.06
1115.55
756.73

TOTAL

44



Addendum 15 Rev 0

ERROR QUOTATION AT 1.96 SIGMA
LLD CONFIDENCE LEVEL AT 85.0%

PEAKS NOT USED IN ANALYSIS

:ENTROID ENERGY NET AREA ERROR GAMMAS/SEC
:HANNEL KEV COUNTS %

1126.50
1138.69
1603.81
2335.95
2730.68
2800.86

563.50
569.60
802.23

1168.34
1365.69
1400.77

1732.
3103.
1306.
324.
403.
207.

7.5
6.4

11.1
24.1
11.7
17.9

6.35E+01
1.15E+02
6.60E+01
2.27E+01
3.20E+01
1.67E+01

PAKS ELIMINATED BY BACKGROUND SUBTRACTION

ENTROID ENERGY NET AREA ERROR GAMMAS/SEC
;HANNEL KEV COUNTS %

29Z .56 1461.11 565. 9.2 4.72E+01

-- 45
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GAMMA SP EC TRUM ANA L Y S IS

CANBERRA SPECTRAN-F V2.06 SOFTWARE

222-S COUNTING ROOM WESTINGHOUSE HANFORD

A N A L Y S I S

'CA UNIT NUMBER: 2 / ADC UNIT N
DETECTOR NUMBER: 1 / GEOMETRY N
SPECTRUM SIZE: 4096 CHANNELS
ORDER OF SMOOTHING FUNCTION: 5
NUMBER OF BACKGROUND CHANNELS: 4 ON EACH
PEAK CONFIDENCE FACTOR: 85.0%
IDENTIFICATION ENERGY WINDOW: +- 1.50 KEV
ERROR QUOTATION: 1.96 SIGMA UNCERTAINTY

08-JAN-92 08:02:37

P A R A M E T E R S

UMBER: (42

SIDE OF PEAK

ENVIRONMENTAL BACKGROUND SUBTRACTED
LLDeCALCULATION PERFORMED
EA$IRED ENERGY DIFFERENCES LISTED

9ULI(PLET ANALYSIS PERFORMED

ANAlYSIS OF SPECTRUM SAVED IN DISK FILE: SD3744
A''YZED BY: VR

SAMPLE DESCRIPTION: R950-5530 130AF
GEOMETRY DESCRIPTION:
SAF4LE SIZE: 1.OOOOE-03 LI
STANDARD SIZE: 1.OOOOE+OO EA
ANATYSIS LIBRARY FILE: ANL205

/ CONVERSION FACTOR: 1.OOOOE-01

COLLECT STARTED ON 8-JAN-92 AT 03:46:12

COLLECT LIVE TIME:
REAL TIME:
DEAD TIME:

DECAYED TO 0

3000. SECONDS
3002. SECONDS
0.07 %

. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT

ENERGY CALIBRATION PERFORMED 23-JUL-91
EFFICIENCY CALIBRATION PERFORMED 31-JUL-89
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-'C-SD-WM-DP-025
A'ddendum 15 Rv

22-S COUNTING ROOM WESTINGHOUSE HANFORI) U1-1AN-9 2  08:02:37

P E A K A N A L Y S I S

i, CENTROID ENERGY FWHM BACKGND NET AREA
CHANNEL KEV KEV COUNTS COUNTS

ERROR NUCLIDES

1 1138.75 569.63 1.23

2C 1209.38
3C 1218.60

4
4B
5C
6C
7
8
9
9B

604.96 1.46
609.57 1.46

1323.39

1591.59 .
1603.60 802.13
2346.52 117.6?
2664.75 1332.73
2921.46 1461.06

1460.58

1.54

1.60
1.60
1.85
1.76
2.15

204.

159.
136.

139.

120.
115.
110.
34.
13.

241. 21.1 CS-134,
BI-207

1540. 6.4 CS-134
181. 19.3 BI-214A,
- - RU-103
1737. 5.1 CS-137

1160.
115.

593.
611.

7.7

7.2
6.8

5.5

CS-134
CS-134
CO-60
CO-60
K-40

RROW QUOTATION AT 1.96 SIGMA
EAKCONFIDENCE LEVEL AT 85.0%

-4MULTIPLET ANALYSIS CONVERGED NORMALLY
- ENVIRONMENTAL BACKGROUND PEAK

.ThOUND SUBTRACTION PERFORMED USING FILE BKO013
AcKGROUND DESCRIPTION: BKG
;ACKGROUND COLLECT STARTED ON 15-JAN-90 AT 11:00:00
ACIKGROUND LIVE TIME: 7000. SECONDS
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22-S COUNTING ROOM WESTINGHOUSE HANFORD

WHC-SD-WM-DP-025
Addendum 15 Rev 0

08-JAN-92 08:02:37

AMPLE: R950-5530 130APR
"OLLECTED ON 8-JAN-92 AT 03:46:12

L ..D TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT.

R A D I 0 N U C L I D E A N A L Y S I S R E P 0 R T

ACTIVITY CONCENTRATION IN uCi/LI
DECAY

MEASURED ERROR CORRECTED ERROR

ENERGY COMPARISON
(KEV)

EXPECT DIFF

M-241
M-243
A-133
A-140
EPR144
0-60

LLD<1.81E+00
LLD<1.22E+00
LLD<2.35E+00
LLD<6.42E+00
LLD<1.36E+01

6.23E+01

LLD<1.12E+01
6.11E+01

7 7.56E+01
2 LLD<7.30E+00
4 LLD<4.70E+00
5 LLD<3.72E+00

LLD<4.12E+00
LLD<1.70E+OO
LLD<1.08E+01
LLD<2.03E+00
LLD<1.76E+00
LLD<1.83E+00
LLD<1.76E+00

7 LLD<6.OOE+00
9 LLD<1.35E+04
1 LLD<4.48E+05
4 LLD<2.90E+01
6 LLD<3.07E+01
3 LLD<1.65E+00

LLD<1.73E+00
06 LLD<2.66E+01
5 LLD<1.29E+01

LLD<1.89E+00
3 LLD<2.05E+00

LLD<1.66E+00
8 LLD<5.70E+01

LLD<1.70E+O0
LLD<1.69E+00
LLD<5.14E+00
LLD<2.84E+00

+-4.38E+00

+-4.83E+OO

+-4.43E+00S-13
U- 14
U-15
U-Ts
E-49
-131
-.

N-54
A- 2
B-'f$
P-2,
U -23U-24

A-22
A -72
U-10
U103
URH1
B-12
E-75
N-11
R-85
H-22
-235
-88
N-65
.R-95

OTAL

LLD<1.81E+00
LLD<1.22E+00
LLD<2.35E+00
LLD<6.42E+00
LLD<I.36E+01

6.23E+01

LLD<1.12E+01
6.11E+01

7.56E+01
LLD<7.30E+00
LLD<4.70E+00
LLD<3.72E+00
LLD<4.12E+00
LLD<1.70E+00
LLD<1.08E+01
LLD<2.03E+00
LLD<1.76E+00
LLD<1.83E+00
LLD<1.76E+00
LLD<6.OOE+O0
LLD<l.35E+04
LLD<4.48E+05
LLD<2.90E+01
LLD<3.07E+01
LLD<1.65E+00
LLD<1.73E+00
LLD<2.66E+01
LLD<1.29E+01
LLD<1.89E+00
LLD<2.05E+00
LLD<1.66E+00
LLD<5.70E+01
LLD<1.70E+00
LLD<l.69E+00
LLD<5.14E+00
LLD<2.84E+00

+-4.38E+00

+-4.83E+0

+-4.43E+00

1.99E+02 +-7.88E+00

STANDARD DEVIATION - 0.06

- * * MEV/DISINTEGRATION
1AXIMUM PERMISSABLE ACTIVITY - 1.27E-09 UC/LI
FOTAL MEASURED ACTIVITY - 1.99E+02 (+-7.88E+00) UC/LI
. TECH. SPEC. - ****** (+-****)

UCLIDE

0.23
0.39

0.27
0.26
0.33

1.99E+02 +-7.88E+00

59.54
74.67

356.02
537.27
133.51

1332.50
1173.24
320.09
795.84
604.70
661.65

1408.01
1274.45
105.31

1099.25
364.48

1460.75
1596.20
834.83

1274.55
765.78
86.50

129.30
148.57
240.99
186.10
497.08
497.08
621.80
176.33
264.66
391.67
513.99
84.37

185.71
1836.06
1115.55

756.73
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RROR QUOTATION AT 1.96 SIGMA
LD CONFIDENCE LEVEL AT 85.0%

PEAKS NOT USED IN ANALYSIS

ENTROID ENERGY NET AREA
HANNEL KEV COUNTS

1138.75
1218.60
1603.60

569.63
609.57
802.13

241.
59.

115.

ERROR GAMMAS/SEC

21.1
73.0
24.0

3.07E+01
7.97E+00
1.92E+01
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WESTINGHOUSE HANFORD COMPANY
222-S LABORATORY

ANALYTICAL BATCH
Lab Segment Serial No.: Customer ID:
R949 3APR COMP
Analysis: Sample Prep:
URANIUM UNDIGESTED

Instrument: Procedure/Rev:
WB88807 LA -925-106/A-2
Technologist: Date:
T.LEE 1-08-92
Starting Time: Temperature:
NA NA
Ending Time: Chemist:
NA S. CATLOW

Description Lab ID Description Lab ID
1 INITIAL LMCS CHECK STD R947-5540 11
2 REAGENT BLANK R948-5640 12
3 SAMPLE 3APR COMP R949-5740 13
4 SAM DUP OF 3APR COMP R949-5840 14
5 SPIKE OF SAMPLE 3APR COMP R949-5940 15
6 FINAL LMCS CHECK STD R950-5540 16
7 _17

8 __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 18 _ _ _ _ _

9 1
10 2

Standard Primary Book No. Second Book No. Third Book No. and Final Vol. of
Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. Standard

LMCS CHECK STD 1261338/0.100 mL NA
SPIKE 90B38/0.1 00 m L NA

SAMPLES RERUN.

A-6000-881 (03/4

so
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URANIUM BY LASER ANALYSIS - UNDIGESTED SAMPLE

--me . emsmm 1t46 , r--nen rmI:947.-5540 - 130AP .. 43 2

U LA-925-16 RECVERY 14F E 5
.7 - - STD

-ewena~en.n -

I RESLT

SPK I.CAL .0 t gp

R949.- 740 130W R 12-16-91 16.44 25

ILA-925-106 IG/L -2

? 3Aw

o ~ ~ ~ q po/s21y/>

a a a a a

-- ,-c-. La~(A j-t

ol- Os-q fi

I _

R 94.-5640 .130A 12-16-91 16.43 25

U LA92f-106 O/L N124W L

RE NK RERUN

s~a.s .. e.3 v.en . S.

*AY6.e A -' ,V

- - * .ef - j a- 5

R 949.-840 *130AP R 12-16-91 16=44 25

U LA-925-106 /L :124W

/ L -d3AC

DuPLI CATE SA1PLE

N daa
-3

a a I..9-. .
01- OS--2

k 949.- 94O 130W R 12-16-91 1645 25

LA-925-1 % RECOVERY N124W 2

A*-.t C-an ..-. en7 .4$*- - ' 3APRCOMP

SAMPLE SPIKEJ,ID) 19",p ',
SPIKE ID 14
SPIKE VOLUME .'

!,)a s (.fl W
..)Pp -. ,S -=

oat A

p~ ~ ~ ~ ~ 1. 2 rnist aspl3 a

.3.

S267 lllSYBDl ia"OV RESULT ~t  I
STD VAL3.,.*& ?:REC p./
SPIKE ID/VAL. 90464-4.2 'v
SPIKE VOL,

analy -1 Anis.- a- .t-2-

S

151

?50.-:549 130AP R 12-16-91 16.45 25
"- -5- j -~.a=e sna - t c.. - .-.
U LA-925-106 RECOVERY MlZ24W 2
- - c-ato
7 . *'oo..fl -toO

'if/i.,umalaa.cals.lancas. m-



WHC-SD-WM-DP-025
Addendum 15 Rev 0

WESTINGHOUSE HANFORD COMPANY
222-S LABORATORY

ANALYTICAL BATCH
Lab Segment Serial No.: Customer ID:
R949 3APR COMP
Analysis: Sample Prep:
PLUTONIUM 239/240 UNDIGESTED

Instrument: Procedure/Rev:
WB57237 LA-503-156/D-0
Technologist: Date:
J. KUNKEL 1-04-92
Starting Time: Temperature:
24:00 23degC
Ending Time: Chemist:
NA S. CATLOW

Description Lab ID Description Lab ID
1 INITIAL LMCS CHECK STO R947-5581 11
2 REAGENT BLANK R948-5681 12
3 SAMPLE 3APR COMP R949-5781 13
4 SAM DUP OF 3APR COMP R949-5881 14
5 FINAL LMCS CHECK STD R950-5581 15
616
7 17
8 18
9 19

10 20

Standard Primary Book No. Second Book No. Third Book No. and Final Vol. of
Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. Standard

LMCS CHECK STD 43B43/.100 mL N/A

SAMPLES RERUN.

A -6000-881 (03/92)

52
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Addendum 15 Rev 0
PLUTONIUM ANALYSIS - UNDIGESTED SAMPLE

R 947.-5501 3 - 4 25

PU239/40 LA-503-156 1% RPCOVWRY NI7',4W

.O-/h.A RERISN STD

EDP R211 AR01 .'s let.

STD# fl RESMLT 9 M*/
STD VAL. ?.Vit't' %WEC 19=1,

- a -

R 948.-5681 130P R 12-16-91 16.43 25

PV-239/40 LA-503-156 uCX/L N1124W I

? mRERU rLK
REAGENT BLANK
COLUT AS uCI/L

19" . /-

S-., |.a a.4g

V.. a.-.

k 949.-5781 130AP R 12-16-91 1644 25
-. --. -- S.,.. .....

PU239/40 LA-503-15 I uCI/L W124W 1

- RER PRC.
- ~ -. o

COUNT AS uCI/L

g____(___.___... --

.,VD (.2 ')

*- 3 / - t-0.t r

I#/

-..r~ f 7

*3 1 -~-1 A- A~-

YAL -?
r

r .. t c V9.64

r. cqqe- 5e I

53
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Addendum 15 Rev 0
PLUTONIUM ANALYSIS - UNDIGESTED SAMPLE

a. * 7V"C
- - - -- -. #

R 949.-5881 130AP R 12-16-91 1604 25
a.- "- -a. .n. -.. ..

PU239/4O LA-503-156 uCI/L NH2'IW

7 RERUN l aCP

DIPLICATE SAMPLE spaxe
COUNT AS uCI/L

.+.t(b..ts'*)

as/ f l

R 950.-551 130AP R 12-16-91 16.45 25

PU239/4I LA-503-156 M RECOVERY k124W

S - RERUN 1T-
EDP R211 AR001 .050 4*

STDM /35,3 RESLLTf 4  
-

STD VAL.nl sq EC

.cvn,0.2 IV

S/$

-. -.. *-a

- "

A gf

*t j-4-PA. -

5- .-

/-4'--9a. 4-
p1 gg5

-,c

IZ44S0 -s55%l

54
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Acddendufll 15 Rev 0

G E N E R A L A L P H A E N E R G Y
Rev. 1.10

A N A L Y S I S

DATA REDUCTION REPORT

SAMPLE
R947-5581

File ID: SD4250.SPC

Counted on: 1/ 4/92 @10: 0
Detector/Geometry number: 4/ 1
Count time: 30000. Sec

PEAK ANALYSIS

Peak height
Initial Final
2234.1 2230.2
216.0 218.7
260.8 0.0
1771.9 1761.3

Peak center
Initial Final

363.798 363.798
306.670 306.670
267.884 267.884
234.572 234.572

FWHM
Initial Final
20.000 8.918
20.000 9.083
12.000 12.123
20.000 9.057

PEAK RESULTS

P c
Isotope

1 Pu236
2' Pu238
jN? Am241

4-. Pu239
Pu240

AEA Peak Centroid
Fract. Exp. Obs. Diff. FWHM
0.5443 5.756 5.761 -0.005 0.04
0.0545 5.499 5.492 0.007 0.04

5.480 5.492 -0.012
0.0000 5.310 0.06
0.4012 5.143 5.153 -0.010 0.04

5.144 5.153 -0.009

Count
Rate c/m

36.65
3.67

0.00
27.02

Activity
d/m uCi/ea

252.00 0.114E-03
34.36 0.155E-04

0.119E-04
0.00 0.OOOE+00

182.07 0.820E-04
0.820E-04

DETECTOR CALIBRATION
Energy(MEV) - 4.051 + (0.0047)*Channel

Energy range (MeV): 4.051 TO 6.457
Efficiency - 0.1484 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
33811.0
33811.0
33669.7

141.3

% Recovery
100.000
100.000
99.582
0.418

Analyzed by:

Peak
ID
1

. 2
3
4

Tau
Initial
10.000
10.000
6.000

10.000

Final
4.544
4.415
6.102
6.186

62820

--55



SPECTRUM SD4250.SPC Addendum 15 Rev 0
LEGEND: RAW - .... MODELED PEAKS - 1,2.,.., ETC

.4

.............................. 4

............................................ 4

..... 4-

.2.
..... 2

. 1

1.

...... 1

................................... .

.............................................................. 1

............... 1

8056.3
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WHC-SD-WM-DP-025
Addendum 15 Rev 0

law
1

11
21
31
41
51
61
71
81
91

101
111
121
13k ,
141
151
161
171'7
181
191
20r

234,
241
25i
261
27t
28L
291
30+-
311
321
331
341
351
361
371
381
391
401
411
421
431
441
451
461

4r,.
491
511

Data Dump
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
3.

3.
1.
2.
1.
0.
0.
5.
5.

11.
172.
952. 1
163.
3.
7.
8.
6.
18.
75.
46.
7.

14.
29.

430.
1232. 1
111.
0.
0.
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.
0.

for
0.
0.
0.
0.
0.
1.
0.
0.
0.
2.
0.
0.
0.
1.
0.
0.
0.
0.
3.
7.
7.

17.
195.
064.

93.
5.
6.
4.
2.

25.
104.
35.
4.

10.
31.

512.
312.

42.
0.
0.
0.
0.
1.
1.
0.
0.
0.
0.
1.
0.
0.

AEA Spectrum:
0. 0.
0. 1.
0. 0.
1. 1.
0. 0.
1. 0.
0. 1.
1. 1.
0. 0.
2. 0.
1. 0.
0. 0.
3. 0.
3. 0.
0. 2.
1. 2.
0. 1.
0. 3.
5. 1.
5. 7.
3. 5.

21. 19.
250. 295.

1092. 1080.
41. 19.
7. 5.
10. 5.
6. 8.
8. 3.

34. 40.
129. 116.
24. 11.
5. 12.

11. 14.
34. 57.

567. 604.
1339. 1362.

24. 1.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 1.
0. 0.
0. 0.

SP:SD4250.SPC
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.
0.
0.

0.
0.

1.
2.
6.
3.

39.
393.

1058.
8.
1.

12.
6.
9.

35.
115.
8.
6.

12.
79.

664.
1212.

6.
0.
0.
0.
0.
0.
0.
0.
0.
0.
2.
0.
0.

0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
1.
0.
0.
1.
0.
1.
3.
5.
1.
3.

10.
44.

461.
863.
3.
8.
9.
2.
9.

51.
137.
5.

12.
9.

91.
705.

1027.
0.
0.
0.
0.
0.
1.
0.
1.
0.
0.
0.
0.
0.

0.
0.
0.
0.1.
1.

2.
0.
0.
1.
0.
0.
0.
0.
0.
0.
1.
2.
1.

12.
3.

69.
560.
798.
0.
4.
8.
3.

10.
59.

136.
5.

14.
10.

151.
748.
730.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

0.
0.
0.
0.
0.
0.
2.
0.
1.
0.
0.
1.
1.
0.
1.
0.
1.
1.
3.
6.
7.

91.638.

520.
2.
7.10.
5.

11.70.
114.

2.
10.
20.

173.
829.
566.
0.
1.
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.
0.

1.
1.
1.
0.
0.
1.
0.
0.
0.
0.
0.
1.
1.
1.
2.
2.
2.
6.
2.5.-

5.
115.
712.
355.
1.
8.
9.
2.

15.
75.

101.
3.
5.

14.268.

1006.334.

0.
0.
0.
0.
0.0.
1.
0.
0.
1.
2.
1.
0.

0.
0.
0.
0.
1.
1.
0.
0.
0.
0.
0.
0.
1.
0.
2.
1.
0.
1.
1.
6.

10.
131.
837.
277.
5.5.

9.
2.

19.
81.
76.
4.
9.

18.
316.
1088.
185.
0.
0.
0.
0.
0.
0.0.
0.
0.
2.
0.
0.
0.
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WHC-SD-WM-DP-025
Addendum 15 Rev 0

G ENER AL AL P H A ENERGY
Rev. 1.10

ANAL Y S IS

DATA REDUCTION REPORT

SAMPLE
R948-5681

File ID: SD5195.SPC

Counted on: 1/ 4/92 @10: 0
Detector/Geometry number: 5/ 1
Count time: 30000. Sec

PEAK ANALYSIS

Peak height Peak center
Initial Final Initial Final
3273.9 3338.8 363.050 363.050
133.9 133.1 305.186 305.186
45.5 47.0 266.038 266.038

FWHM
Initial Final
20.000 10.242
16.000 9.061
16.000 6.124

PEAK RESULTS

Pnk
T- Isotope

Pu236
Cm243

2 Pu238
eeAm241

AEA Peak Centroid
Fract. Exp. Obs. Diff. FWHM
0.9419 5.756 5.768 -0.012 0.05

5.786 5.768 0.018
0.0438 5.499 5.502 -0.003 0.04

5.480 5.502 -0.022
0.0143 5.322 0.03

Count
Rate c/m

59.59

2.77

0.90

Activity
d/m uCi/ea

274.14 0.123E-03
0.166E-03

17.34 0.781E-05
0.598E-05

4.08 0.184E-05

DETECTOR CALIBRATION
Energy(MEV) - 4.098 + (0.0046)*Channel

Energy range (MeV): 4.098 TO 6.453
Efficiency - 0.2218 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
31344.0
31344.0
31631.1

-287.1

% Recovery
100.000
100.000
100.916
-0.916

Analyzed by:

Peak
ID

,1
2
3

Tau
Initial
10.000
8.000
8.000

Final
4.672
2.679
1.787

62820
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WHC-SD-WM-DP-025

SPECTRUM SD5195.SPC Addendum 15 Rev 0

t LEGEND: RAW - .... MODELED PEAKS - 1,2,.., ETC 11815.1

3
3
3-

2
.2
.2

.1

................. 1.

.................................................. ..

.....................................................................1

..................... 1
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WHC-SD-WM-DP-025
Addendum 15 Rev 0

law
1
11
21
31
41
51
61
71
81
91
.01
11
21

.41

o r

51-

?61.7
,81,
'91

301-311

31-
341
351
?61
371
381
391
301-
311
321
331
341
351
361
371
381
391
401
411
421
431
441
451
461
4
4b,
491
511

Data Dump
0.
0.
2.
0.
0.
0.
1.
0.
1.
1.
1.
1.
0.
0.
1.
0.
0.

20.
1.
1.
1.
3.
1.
4.
2.

11.
20.
14.
8.

30.
057.
18.
7.

20.
78.

777.
1874.
172.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.

for
0.
0.
0.
0.
0.
1.
1.
1.
1.
0.
0.
0.
1.
0.
0.
0.
3.
1.
1.
0.
1.
0.
2.
3.
4.
13.
27.
5.

19.
31.
69.
13.
10.
20.

120.
895.
855.
61.
0.
0.
0.
0.
1.
0.
0.
0.
0.
1.
1.
0.
0.

AEA Spectrum:
0. 0.
0. 0.
1. 1.
0. 0.
0. 0.
2. 1.
2. 1.
1. 1.
0. 1.
2. 0.
0. 1.
2. 1.
2. 0.
1. 2.
1. 0.
0. 2.
0. 0.
0. 0.
1. 1.
0. 0.
2. 0.
1. 0.
2. 3.
4. 3.
2. 2.

12. 17.
21. 33.
3. 7.
13. 13.
29. 49.
82. 89.
16. 10.
7. 11.

19. 27.
165. 194.

1002. 1093.
1931. 1819.

34. 21.
0. 0.
0. 0.
0. 0.
0. 0.
1. 0.
0. 0.
0. 0.
0. 0.
0. 0.
1. 2.
1. 1.
0. 0.

SP:SD5195.SPC
0.
0.
1.
2.
1.
0.
0.
0.
0.
0.
0.
2.
1.
0.
0.
0.
1.
0.
0.
1.
2.
1.
1.
2.
7.

11.
32.
5.

17.
45.
83.
11.
18.
40.

250.
1152.
1573.

3.
0.
0.
0.
0.
0.
1.
0.
0.
0.
0.
0.
1.

0.
0.
1.
0.
1.
0.
1.
0.
0.
0.
1.
0.
0.
0.
4.
2.
0.
1.
0.
1.
1.
3.
3.
3.
7.

11.
30.
6.

21.
42.
79.
6.

19.
29.

284.
1255.
1402.

1.
0.
0.
0.
0.
1.
0.
1.
0.
0.
1.
0.
0.

0.
0.
1.
0.
1.
2.
2.
2.
1.
1.
1.
2.
0.
0.
1.
1.
0.
1.
1.
0.
0.
1.
3.
3.
8.
12.
26.
5.

24.
49.
70.
13.
7.

35.
338.
1334.
1069.

1.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.

0.
0.
0.
1.
0.
2.
1.
0.
1.
2.
0.
1.
0.
0.
1.
0.
0.
0.
2.
1.
1.
2.
3.
2.
7.

17.
26.
7.

17.
54.
45.
8.

11.
61.

435.
1465.

781.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.

0.
1.
2.
0.
0.
0.
1.
1.
0.
0.
2.
0.
1.
1.
2.
0.
1.
0.
0.
1.
1.
3.
2.
1.

10.
25.
19.
8.
15.
40.
42.
13.
20.
67.

521.
1591.
445.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
3.
0.
0.

0.
0.
0.
0.
0.
0.
0.
1.
1.
1.
0.
1.
0.
0.
0.
2.
1.
2.
1.
1.
2.
0.
1.
1.

11.
25.
18.
8.

29.
53.
30.
12.
27.
90.

619.
1784.
289.
0.
0.
0.
0.
0.
1.
0.
0.
0.
1.
2.
0.
0.

~ .. 60



WHC-SD-WM-DP-025
Addendum 15 Rev 0

G E N E R A L A L P H A E N E R G Y
Rev. 1.10

A N A L Y S I S

DATA REDUCTION REPORT

SAMPLE
R949-5781

File ID: SD6223.SPC

Counted on: 1/ 4/92 @10: 0
Detector/Geometry number: 6/ 1
Count time: 30000. Sec

PEAK ANALYSIS

Peak height
Initial Final
2963.5 2996.0
128.3 127.6
18.0 19.2
12.5 12.3
5.4 5.2

Peak center
Initial Final

361.509 361.509
303.552 303.552
267.014 267.014
230.207 230.207
26.970 26.970

FWHM
Initial Final
20.000 10.435
20.000 10.792
20.000 6.037
16.000 6.843
20.000 10.185

Tau
Initial Final
10.000 4.865
10.000 3.704
10.000 0.912
8.000 8.919
10.000 15.669

PEAK RESULTS

ID Isotope
Pu236
Pu238
Am241

3-
4 Pu239

Pu240
S., U 238

AEA
Fract.
0.9401
0.0455

0.0103
0.0027

0.0014

Peak Centroid
Exp. Obs. Diff.
5.756 5.761 -0.005
5.499 5.489 0.010
5.480 5.489 -0.009

5.317
5.143 5.144 -0.001
5.144 5.144 -0.000
4.200 4.189 0.011

FWHM
0.05
0.05

0.03
0.03

0.05

Count
Rate c/m

53.42
2.58

0.58
0.16

0.08

Activity
d/m uCi/ea

292.31 0.132E-03
19.25 0.867E-05

0.664E-05
3.13 0.141E-05
0.83 0.375E-06

0.375E-06
0.56 0.251E-06

DETECTOR CALIBRATION
Energy(MEV) - 4.062 + (0.0047)*Channel

Energy range (MeV): 4.062 TO 6.469
Efficiency - 0.1865 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
28361.0
28361.0
28413.6

-52.6

% Recovery
100.000
100.000
100.185
-0.185

Analyzed by:

Peak
ID
1
2
3
4

S5

62820
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WHC-SD-WM-DP-025
SPECTRUM SD6223.SPC Addendum 15 Rev 0

LEGEND: RAW - .... MODELED PEAKS - 1,2,.., ETC 9634.7

1

.1. 1

.................... . .
...................................................... 1.
........................................................... 1
........... 1
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WHC-SD-WM-DP-025
Addendum 15 Rev 0

aw
1
11
21
31
41
51
61
71
81
91
01
.11
21

41~

61
71"

91

53 1-N

71-
81,
91
31

21
331
341
351
361
371
381
391
401
ill
121
431
441
451
461
47
46.
491
511

Data Dump
0.
0.
3.
1.
0.
0.
2.
0.
0.
0.
0.
1.
1.
3.
6.
5.

12.
) 0.

0.
1.
0.
2.
6.
12.
2.
2.
5.
8.
9.

36.
72.
14.
7.

16.
124.
829.

1699. 1
61.
0.
0.
0.
0.
0.
0.
0.
1.
1.
1.
0.
0.
0.

for
0.
0.
2.
0.
0.
0.
1.
0.
2.
1.
0.
0.
0.
2.
6.
9.
9.
1.
1.
0.
1.
1.
5.

10.
5.
8.
9.
8.

12.
27.
63.
.11.
9.

24.
140.
941.
771.
25.
1.
0.
0.
0.
0.
0.
0.
0.
2.
1.
0.
0.
0.

AEA Spectrum:
0. 0.
0. 0.
4. 1.
2. 1.
0. 0.
2. 2.
1. 0.
0. 2.
1. 1.
1. 0.
0. 0.
1. 0.
1. 0.
3. 6.
7. 11.
8. 7.
4. 3.
2. 0.
0. 0.
0. 0.
0. 0.
0. 1.
3. 7.
5. 5.
2. 4.

11. 5.
11. 11.
7. 3.

15. 11.
30. 44.
88. 79.
15. 5.
9. 11.

21. 41.
180. 234.
989. 1091.
1508. 1221.

10. 3.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
3. 1.
0. 0.
0. 0.

SP:SD6223.SPC
0.
0.
3.
0.
0.
1.
0.
0.
3.
0.
0.
0.
0.
2.
7.
8.
2.
0.
1.
0.
3.
1.
8.
2.
2.

13.
13.
17.
14.
45.
60.
13.
14.
39.

275.
1172.
1158.

2.
0.
0.
0.
0.
1.
0.
0.
0.
0.
1.
0.
0.

0.
3.
5.
0.
0.
1.
0.
0.
2.
0.
0.
0.
2.
7.

11.
6.
3.
2.
1.
0.
1.
1.
9.
2.
0.
7.

14.
2.

17.
44.
53.
5.

20.
51.

342.
1282.
835.
0.
0.
0.
0.
0.
1.
0.
0.
0.
0.
0.
1.
0.

0.
1.
3.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
1.

11.
10.
1.
2.
0.
0.
0.
2.

10.
4.
3.

15.
11.
0.

22.
30.
45.
9.

16.
43.

480.
1379.

541.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
2.
0.
0.

0.
2.
2.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.
1.

13.
10.
0.
1.
2.
2.
0.
2.
7.
3.
5.
6.

14.
8.

25.
65.
37.
9.

15.
74.

504.
1584.
341.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.

0.
1.
4.
0.
0.
1.
1.
0.
0.
0.
1.
1.
1.
7.

14.
7.
0.
0.
0.
2.
2.
1.

12.
2.
6.
14.
12.
3.

20.
69.
40.
13.
17.
64.

560.
1559.

199.
0.
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.
0.
0.

0.
1.
1.
0.
0.
0.
0.
2.
1.
0.
0.
0.
0.
7.

14.
10.
1.
1.
0.
0.
2.
8.
7.
3.

10.
10.
7.

11.
29.
71.
20.
7.

21.
87.

765.
1724.
111.
0.
0.
0.
0.
0.
0.
0.
0.
0.
2.
2.
0.
0. ---. 643



WHC-SD-WM-DP-025
Addendum 15 Rev 0

G E N E R A L A L P H A E N E R G Y
Rev. 1.10

A N A L Y S I S

DATA REDUCTION REPORT

SAMPLE
R949-5881

File ID: SD7845.SPC

Counted on: 1/ 4/92 @10: 0
Detector/Geometry number: 7/ 1
Count time: 30000. Sec

PEAK ANALYSIS

Peak height Peak center
Initial Final Initial Final
1490.5 1494.8 363.139 363.139

58.5 60.5 304.492 304.492
12.4 10.4 233.753 233.753
5.2 4.2 151.547 151.547

FWHM
Initial Final
24.000 23.020
28.000 23.397
20.000 30.188
40.000 64.305

PEAK RESULTS

sotope
j,. Cm244

Cm243
aNv Pu238

Am241
3- Pu239

Pu240
4 Np237
-, Np237

AEA Peak Centroid
Fract. Exp. Obs. Diff.
0.9412 5.796 5.782 0.014

5.786 5.782 0.004
0.0441 5.499 5.506 -0.007

5.480 5.506 -0.026
0.0091 5.143 5.174 -0.031

5.144 5.174 -0.030
0.0057 4.640 4.787 -0.147

4.781 4.787 -0.006

FWHM
0.11

0.11

0.14

0.30

Count
Rate c/m

34.99

1.64

0.34

0.21

Activity
d/m uCi/ea

244.48 0.110E-03
0.151E-03

15.90 0.716E-05
0.548E-05

2.35 0.106E-05
0.106E-05

24.80 0.112E-04
0.771E-06

DETECTOR CALIBRATION
Energy(MEV) - 4.075 + (0.0047)*Channel
Energy range (MeV): 4.075 TO 6.481

Efficiency = 0.1431 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
18559.0
18559.0
18586.4

-27.4

% Recovery
100.000
100.000
100.148
-0.148

Analyzed by:

Peak
ID

2
U 3
4

Tau
Initial
12.000
14.000
10.000
20.000

Final
13.575
6.976
6.952
8.635

62820

..64



WHC-SD-WM-DP-025
SPECTRUM SD7845.SPC Addendum 15 Rev 0

LEGEND: RAW - .... MODELED PEAKS - 1,2,.., ETC

-2
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5692.7
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..................................................................1
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WHC-SD-WM-DP-025
Addendum 15 Rev 0

taw
1

11
21
31
41
51
61
71
81
91

.01

.11

.21

.3k-

.41
5r

.61

.7f'
81,

.91
,or

131-
?41
s5 r,

!61

81-
?91 '
301-
311
321
331
341
351
361
371
381
391
401
ill
421
431
441
451
461
4
4b.
491
511

Data Dump
0.
0.
1.
0.
0.
0.
0.
1.
0.
2.
1.
0.
1.
1.
2.
4.
2.
1.
1.
0.
2.
2.
1.
6.
1.
0.
2.

* 3.
5.

21.
39.
21.

5.
11.
92.

410.
803.
374.

37.
1.
0.
0.
0.
0.
0.
0.
0.
1.
0.
1.
0.

for
0.
0.
0.
2.
0.
0.
1.
0.
1.
1.
1.
0.
0.
0.
3.
1.
2.
1.
2.
1.
0.
7.
4.
7.
3.
4.
4.
2.
4.

15.
29.
18.

7.
6.

78.
482.
804.
316.
24.

1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

AEA Spectrum:
0. 0.
0. 0.
0. 1.
0. 1.
0. 1.
0. 0.
2. 0.
1. 0.
2. 0.
0. 0.
0. 0.
0. 2.
1. 1.
2. 1.
3. 3.
2. 3.
1. 2.
1. 0.
0. 3.
2. 1.
0. 0.
2. 0.
6. 3.
7. 8.
2. 4.
0. 2.
2. 2.
5. 1.
7. 15.

19. 28.
25. 34.
17. 17.

4. 5.
11. 12.

128. 151.
563. 578.
783. 804.
282. 210.
22. 13.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.

*0. 0.
0. 0.

SP:SD7845.SPC
0. 0.
1. 1.
1. 3.
0. 1.
2. 0.
0. 1.
0. 2.
1. 0.
0. 0.
1. 0.
1. 1.
0. 0.
1. 0.
3. 3.
1. 2.
0. 3.
1. 2.
0. 1.
0. 0.
1. 2.
0. 1.
2. 1.
1. 4.
7. 6.
3. 2.
0. 4.
5. 2.
6. 2.
8. 15.
14. 28.
29. 35.
14. 8.
3. 1.
14. 27.

191. 190.
635. 653.
698. 690.
153. 171.
11. 3.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.

0.
0.
0.
0.
0.
0.
0.
1.
2.
1.
0.
0.
0.
3.
2.
3.
1.
1.
2.
0.
1.
4.
2.
6.
4.
4.
0.
2.
8.

27.
26.
9.
2.

33.
245.
720.
603.
112.

4.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
2.
1.
0.
1.
2.
1.
0.
0.
0.
1.
2.
8.
2.
3.
1.
2.
7.

16.
33.
24.

3.
5.

33.
292.
783.
589.

67.
3.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

0.
0.
1.
1.
0.
0.
1.
0.
0.
0.
0.
0.
0.
1.
4.
1.
0.
0.
1.
1.
4.
3.
7.
1.
2.
1.
1.
6.

11.
29.
24.
5.
6.

56.
304.
774.
542.

54.
0.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

0.
2.
1.
1.
0.
0.
1.
0.
0.
1.
1.
2.
0.
0.
4.
0.
1.
0.
1.
0.
0.
4.
6.
2.
2.
4.
2.
8.
13.
26.
26.

8.
6.

65.
366.
807.
427.
52.

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.

66



WHC-SD-WMDP025
Addendum 15 Rev 0

G E N E R A L A L P H A E N E R G Y
Rev. 1.10

A N A L Y S I S

DATA REDUCTION REPORT

SAMPLE
R950-5581

File ID: SD8032.SPC

Counted on: 1/ 4/92 @10: 0
Detector/Geometry number: 8/ 1
Count time: 30000. Sec

PEAK ANALYSIS

Peak height Peak center
Initial Final Initial Final
5730.6 5691.3 365.121 365.121
546.5 536.0 307.395 307.395
147.0 28.5 271.390 271.390

4503.5 4420.0 234.359 234.359

FWHM
Initial Final
16.000 7.136
16.000 7.602
12.000 3.936
20.000 7.386

PEAK RESULTS

Pk AEA Peak Centroid
Isotope Fract. Exp. Obs. Diff.

L, Pu236 0.5412 5.756 5.771 -0.015
Cm243 5.786 5.771 0.015

2>, Pu238 0.0539 5.499 5.500 -0.001
Am241 5.480 5.500 -0.020

3- 0.0019 5.331
4,, Pu239 0.4031 5.143 5.157 -0.014

Pu240 5.144 5.157 -0.013

FWHM
0.03

0.04

0.02
0.03

Count
Rate c/m

83.38

8.30

0.29
62.10

Activity
d/m uCi/ea

246.53 0.111E-03
0.149E-03

33.39 0.15OE-04
0.115E-04

0.84 0.377E-06
179.94 0.811E-04

0.811E-04

DETECTOR CALIBRATION
Energy(MEV) - 4.055 + (0.0047)*Channel

Energy range (MeV): 4.055 TO 6.462
Efficiency - 0.3451 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
78012.0
78012.0
77029.5

982.5

% Recovery
100.000
100.000
98.741
1.259

Analyzed by:
62820

-~67

Peak
ID

2
3
4

Tau
Initial
8.000
8.000
6.000

10.000

Final
4.109
3.946
4.028
5.223



WHC-SD-WM-DP-025
SPECTRUM SD8032.SPC Addendum 15 Rev 0

LEGEND: RAW - .... MODELED PEAKS - 1,2,.., ETC 20715.4
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Addenum 1evP-025Addndu 15Rev o

aw Data Dump for
1 0. 0.

11 0. 0.
21 1. 0.
31 1. 0.
41 2. 1.
51 1. 0.
61 2. 2.
71 0. 0.
81 0. 2.
91 0. 3.
'01 1. 3.
.11 1. 1.
.21 1. 1.
31_ 0. 2.
.41 4. 2.
5iN 0. 1.

.61 0. 1.

.71<0 4. 4.

.81, 4. 1.
91 16. 6.
'01- 14. 20.
w 39. 62.

400. 453.
31, 2422. 2691.
)41 150. 54.
!51,A, 5. 0.
!61 12. 9.
71-~ 13. 12.
?81 4. 5.
?91< 43. 63.
101, 176. 217.
I11 130. 77.
121 12. 12.
331 25. 20.
341 56. 57.
351 541. 728.
361 2526. 2942.
371 205. 78.
381 0. 0.
391 0. 0.
101 0. 0.
Ill 0. 0.
421 0. 0.
431 1. 0.
441 0. 0.
451 0. 0.
461 0. 0.
4' 1. 1.
4b. 1. 1.
491 0. 1.
511 0. 0.

AEA Spectrum:
0. 0.
0. 0.
2. 1.
1. 1.
0. 1.
0. 0.
0. 0.
0. 1.
0. 1.
0. 2.
1. 1.
1. 1.
1. 1.
2. 1.
1. 3.
0. 0.
2. 2.
8. 7.
2. 7.

10. 10.
24. 10.
58. 87.

532. 656.
3014. 2973.

24. 9.
7. 4.

10. 6.
14. 7.
12. 14.
52. 71.

207. 269.
33. 16.
14. 16.
34. 38.
79. 93.

907. 1070.
3403. 3931.

13. 6.
0. 1.
0. 0.
0. 0.
0. 0.
0. 0.
1. 0.
0. 0.
0. 0.
0. 0.
1. 1.
0. 0.
0. 0.

SP:SD8032.SPC
0.
0.
0.
0.
0.
0.
0.
0.
1.
1.
2.
0.
0.
0.
1.
2.
7.
2.
6.
6.

21.
91.

805.
2546.

0.
6.

15.
13.
19.
74.

331.
10.
10.
28.
94.

1269.
3768.

0.
0.
0.
0.
0.
1.
0.
0.
0.
0.
1.
0.
0.

0.
0.
1.
0.
2.
2.
0.
1.
0.
0.
1.
0.
1.
2.
1.
1.
4.
5.
7.

13.
25.

132.
967.

2183.
1.
6.
9.
6.

13.
86.

330.
9.

12.
38.

152.
1451.
3387.

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

0.
0.
2.
1.
1.
1.
0.
1.
1.
2.
3.
0.
0.
0.
0.
2.
2.
6.
6.

14.
37.
144.

1194.
1554.

2.
7.

14.
10.
19.
96.

377.
3.

15.
30.
175.

1503.
2751.

0.
0.
0.
0.
1.
1.
0.
0.
0.
0.
1.
0.
0.

0.
0.
0.
0.
1.
0.
0.
0.
0.
1.
0.
1.
2.
1.
0.
2.
1.
7.
9.

10.
38.

188.
1406.
1078.

2.
8.
8.
7.

23.
130.
328.
8.

13.
40.

200.
1691.
1856.

0.
0.
0.
0.
0.
0.
1.
0.
0.
0.
4.
0.
0.

0.
0.
0.
1.
0.
1.
1.
1.
1.
0.
0.
0.
2.
1.
0.
4.
3.
8.
8.

20.
34.

241.
1753.

549.
6.
7.

11.
14.
34.

156.
276.
6.

15.
43.

299.
1840.
1107.

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
3.
0.
0.

0.
0.
0.
2.
1.
1.
2.
0.
2.
2.
0.
2.
3.
0.
2.
2.
2.
5.

10.
9.

33.
285.

2101.
347.

4.
11.
20.

6.
33.

175.
205.
9.

17.
41.

414.
2143.

525.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.
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WHC-SD-WM-DP-025
Addendum 15 Rev 0

WESTINGHOUSE HANFORD COMPANY
222-S LABORATORY

ANALYTICAL BATCH
Lab Segment Serial No.: Customer ID:
R949 3APR COMP
Analysis: Sample Prep:
AMERCIUM 241 UNDIGESTED

Instrument: Procedure/Rev:
WB57237 LA-503-156/D-0
Technologist: Date:
M. BIERMAN 12-27-91
Starting Time: Temperature:
NA NA
Ending Time: Chemist:
NA S. CATLOW

- Description Lab ID Description Lab ID
1 INITIAL LMCS CHECK STh R947-5582 11
2 REAGENT BLANK R948-5682 12
3 SAMPLE 3APR COMP R949-5782 13
4 SAM DUP OF 3APR COMP R949-5882 14
5 FINAL LMCS CHECK STD R950-5582 15

6 16
7 17
a 18
9 19

10 20

Standard Primary Book No. Second Book No. Third Book No. and Final Vol. of
Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. Standard

LMCS CHECK STD 43B43/0.100 mL NA

A-6000-881 (03/92)

70
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AMERICIUM 241 ANALYSIS - UNDIGESTED SAMPLE
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WHC-SD-WM-DP-025
Addendum 15 Rev 0

G E N E R A L A L P H A E N E R G Y
Rev. 1.10

A N A L Y S I S

DATA REDUCTION REPORT

SAMPLE
R947-5582

File ID: SD7838.SPC

Counted on: 12/31/91 @13: 0
Detector/Geometru number: 7/ 1
Count time: 30000. Sec

PEAK ANALYSIS

Peak height
Initial Final
2233.5 2269.2
1369.3 1428.0

16.8 11.8

Peak center
Initial Final
301.882 301.882
257.100 257.100
121.071 121.071

FWHM
Initial Final
32.000 29.419
28.000 20.716
128.000 2.000

PEAK RESULTS

AEA Peak Centroid
Fract. Exp. Obs. Diff. FWHM
0.6278 5.480 5.492 -0.012 0.14

5.499 5.492 0.007
0.3682 5.234 5.281 -0.047 0.10
0.0039 4.640 4.642 -0.002 0.01

Count
Rate c/m

72.31

42.41
0.45

Activity
d/m uCi/ea

568.16 0.256E-03
0.334E!

2847.65 0.12BE-v2
55.90 0.252E-04

DETECTOR CALIBRATION
Enersg(MEV) = 4.073 + (0.0047)*Channel

Enerav ranse (MeV): 4.073 TO 6.479
Efficiencv = 0.1354 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite
Residuals

fit

Total
58008.0
58008.0
57589.8

418.2

Analvzed

Z Recovers
100.000
100.000
99.279
0.721

63099

-- 73

Peak
ID
1
2
3

In
16
14
64

Tau
itial
.000
.000
.000

Isotope
Am241
Pu238
Am243
NP237

Final
6.860
4.536
0.200



SPECTRUM SD7838.SPC A enUM 15 Rev
1 LEGEND: RAW = .... MODELED PEAKS =.. ETC 8772.1

3
3
3
3
3
3

2

.. ....... . . .. . . .. . .

.. ........... 2.. . .
............. *........2....

. .............................. '.... . . ...2

S ............................. . . . ...............*................1
................................ . . ........ 0......... I

... .. .
... ... . .1
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Raw Data Dump
0.
0.
3.
1.
0.
1.
3.
5.
3.
4.
6.
7.
7,
5,
9.
7.

13.
13.
14.
36.
24.
54,
89.

189.
393.
787.
639.
304.
393.
848.

1196.
604.

85.
3.
0.
2.
2.
0.
0.
0.
0.
0.
0.
0.
0.
0.1
0.
0.
0.
0.
0.

for AEA Spectrum:
0.
0.
4,
2.
2.
3.
3.
3.
1.
2.
8,.
3.
5.
5.,

13.
9.

16.
14.
20.
27.
41.
52.
95,

207.
490.
771.
658.
291.
410.
891.

1108.
547.

73.
3.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

0.

0.
0.
3.
6.
3,
3.
5.
2.
4.
4.
3.
2.
5.
8.
7.

13.
10.
10.
23.
27.
37.
52.
94.

226.
449,
746.
582.
337.
440.
942.

1097.
443.

66.
2.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.

0.
0.
1.
2.
2.
4.
2.
2.
2.
6.
3.
3.
6.
2.
6.

12.

29.
26.
52.
49.

133.
246.
568.
765.
518.
321.
486.
991.

1121.
393.

32.
1.
1.
1.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

SP4SD7838.SPC
0.
1.
2.
1.
4.
1.1.

4.
5.
7.
6.
4.
5.

10.
9.

14.
18.
22.
24.
50.
68.

135.
241.
572.
802.
501.
297.
533.

1095.
1079.

333.
31.

3.
0.
0.
1.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.
0.
0.

0.
3.
3.
2.
1.
5.
1.
4.
5.
6.
5.
6.
6.
4.
6.
8.

14.
18.
22.
30.
51.
62.

129.
289.
571.
803.
462.
327.
575,

1112.
1010.

304.
27.

0.
0.
1.
1.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

Addendum 15 Rev 0

0.
0.
1.
3.
1.
3.
2.
3.
8.
2.
7.
6.
2.

10.
8.

12.
16.
18.
19.
35.
60.
77.

140.
298.
620.
818.
400.
319.
625.

120..
930.
211.

10.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

0.
1.
2.
3.
4.
4.
4.
2.
3.
6.
5.
5.
2.

12.
15.

7.
19.
14.
22.
36.
54.
79.

169.
302.
672.
776.
375.
323.
672.

1195.
836.
175.

11.
1.
0.
0.
0.
1.
0.
0.
0.
1.
0.
0,
0.
0.
0.
0.
0.
0.

0.
3.
2.

2.
1.
5.
3,
7.
8.
7.

10.
5.

16.
12.

7.
5.

22.
24.
41.
49.
73.

185.
361.
677.
800.
351.
355.
734.

1166.
787.
134.

12.
0.
0.
1.
1.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

0.
1.
3.
6.
4.
4.
5.
3.
4.
3.
7.
4.
5.
7.

14.
14.
16.
16.
24.
35.
48.
97,

183.
352.
757.
702.
359.
359,
744.

1168.
650.
102.

5.
1.
0.
1.
0.
0.
0.
0.
0.
0,
0.
0.
0.
0.
0.
0.
0.
0.



WHC-SD-WM-P-02
Addendum 15 Rev 0

0 E N E R A L A L P H A E N E F: 0 Y
RFv, V.10

DATA REDUCTION RIPORT

SAMPLE
R-948-5682 AM

File ID! 302477,SPC

Counted u": 1/ i/92 E 0: C,
Detectur/GwurgcL :umbLwv 2/ 1
Cuuni Lime; 30000. Svc

PEAK ANALYSIS

F'eak huisht

IniLia
2390,1

9.2
4.5

Peak center

I Final Inihial FinaX
2474.6 249.869 249.869

7.7 147.961 147.961
4,2 128.410 128>410

F 14H H M

IiiLial iiial
28,000 25,259
24.000 2?,l'b
12,000 2,720

PEAK RESULTS

Peak C.itrulid
Exp'. Obs. Di fC FWHM
3.231 5.249 -0.010 0>12
4,781 4.770 0,011 0,14
4.640 4678 -0.038 0,01

CouLt
Rate / 

73.7
0. 20
0.42

U/ If
0211
0,00
C, 00

PUIC I
0Ci/E

t) ,3E 2-

DETECTOR CALIBRATION
Enerkw(MEV) " 4.074 + (0.00A7)*Channel

Ener 4.' rdjiaL (MeV): 4. 071 TO 6.481
Effilienit a 11*1C*U CPM/DPM

TOTAL COUNT DATA:

Item
Raw wrectrum
Smoothed
Composite Lit
Re sidua is

TuLeJ
36743.0
36711, 1
37097.5

-356.2

Anale

il N L Y E T z

Feek
ID
1
2
3

C,

Peak

T.u
I

L

"14 L &
4'000
21000
6,000

Isutore
AIu243
NP237
NH 237

AEA
root.
,9916
.0027
,0057

F in 0
01,0 A1

F
0
0
0

100.000
99 .996

100, 961
-0 96P

bts
614S3

76



Lrti.e t1 Ihumi .r Addendum 15 Rev 0
LEGEND: RAW .... MODELED PEAKS 1,2r.. ETC C,' -

I.
. 1

1

C->

~~~~~~~~~ 4 .*4 4, .4 .4 .44 4~ 4 ' F . , ) . .4 ~ 4 4 #* * 4 . .- ~ .

* 4 4,.4 * * 144 .4

-- -

1

:3

77

1



A ~

Raw Dat~s Dumr

1
1

0,
0.
0.
0.
2.,

0.
1,
4.
0.
4.
0.
5.
2.

5.

2. +

11.
17.
19.

96.
207.
531.
063,
211.
425.
3U.

0.
8.
3.

I. +0+
0.
0,
1.
0.
0.
0.
0.
0.
0,
0.
0.
0.
1.
0,
0.

0.
0.

1
I

fur
0.

.
0.
0.
0.
1.

3.
1.
1.

3.
2.,

31,

7.

4 ,

11

0.
I .
2.

42.
82,>

254.

063
135.
316.

34

0.

1.
3.
1.
0,
1.
3.,

0.
0.
0.

1.
0.
0.
I.

0.
0.
1.
0.
1.
1.
0.

AEA Specitrum:
0.
1.
2.
0.

0.
1.
1.
3.
0.
0.
1.
3.
3.
6.
6.

11.
16>
12.

34
32.

1 01,
263.
623.

1116>
189.
249.

3 4>
3.
4.
3.
0.
1.
0.

1.
0.
1.

0.
0.
0
0.
0.
0,
0,

0.
1.
0.
0,.

0.
1.
0.

1.
1.
6.

13.
4.

1:3,

68.

1.
1.
6.

5.
1 .

8.
L0.
3.

46.,
1 23,
290.
685.

1070.
216.

23?

4.
0.,

Coy 1.,
0.
0.
C.,

1.

0.
0.0.

1.

0,
0.
0.
0.

1.

0,

SF':SD2477.SF'C
0.
0.
0.
3,
0.
1.
3.
1.
1.
1.
3.

3,
34.
0.

2.

8.
18.
11 e
54.

157>
344,

1 .0

1207>
924.
183.

11.
4,
3.
1.
0.
1.
0.
1.
0.
0.
0.
0.
4.
0.
0.
0.
0.
0.
0.

4.,
0.
0.

1.
o0
1.

0
0.
1.

5

7,
5.,

3,
3.

,,

351,
1 7
30<
U6.

146.
351k

.97,
1220.
8Z4.

12,
0.
5.,
0.

0,

0.

0.

09

0,
14
1.
0<
0.
0.

04
at

0.
0.

0,
0.
0.
1,
0.
0,

A:dendum

4,

Z

7.

1

2.

3

ol

3<

3,

0 s
I9.

61.
141. 1

811, 9

99.,

'1

7.

1l

0l
at

2.

1,
0<

04
0.
0.
0<
0.
0..

0.

0.

Rev 0

7,

0 6

21

1
3
ol

o

o

1 7

7

) I

1.

CC

0
o.

4 .

it

0,

0.

0.
0,

0.

s,

.,

1.'

'2

12

13

0.

0.

2

0.

33

8.

6.

20

08.

C, .
I62.

1246.
431,

C9,

0~

3.1.
3.
1.
0.
0.
0,
0.
U,

0.
U,

0.

0..
0.

1,
0.
1.
O.

U,

78



G E N E R A L

WHC-SD-WM-DP-025
Addendum 15 Rev 0

A L P H A E N E R G Y
Rev tA10

DATA REDUCTION REPORT

SAMPLE
R-949-5782 Am

Filv ID: SD3149>3PC

Counted on: 1/ 1/92 c- 0: o
Detecto,/Gtumwtru nui r'LtLI 3/ 1
Count LLmii 30000. S'2c:

PEAK ANALYSIS

Peak IitiiLt Peek tiiter

Initial Final Initial Final

18.7 8.3 302.760 302.760
688.6 687.6 258.371 258.371

FWH
Iii Li l Fi ial
12.000 :.906
24.000 15.3.k2

PEAK RESULTS

SIDI Isotope F

1 rfA241 0
2 Am243 0

AEA Peak Cvntroid
ract. Exr , in.. Di.r r WHM
,1501 5,180 5.473 o.007 0.03
.8499 5.234 5.260 -0.026 0,07

Cuuii t

501
111.-20

U/ III
132W 02 o /Q

610< "8 0 28 ;1 --

DETECTOR CALIBRATION
Ener! (MEV) . 4.020 + (0.0048)*Cio.niiel

Ener!y rens (Hey): 4.020 TO 6.477
Eff ieliiu 0 0.2014 CPM/D'FM

TOTAL COUNT DATA:

Item
Raw Lpectrum
Smoothed
Composite

Ruuiduals

7767,0
7786.7
8351, 7
-560 .0

fit

RuIuveri
100.000

99.996
107 .252

- 7>:6

Analzczed
61433

79
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Peck
In

1

T

0 c.
6j000
i2;00

J)inr.r

ii.ta iIt!
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NEW-TRUM SD3119.SPC Addendum 15 Rev 0
LEGEND: RAW .... MODELED PEAKS 0 ,2 ETC Z7!F,7

2.2

............... ...... + ...... + +< +<+ -++ +.

.. .. .. . .. .. ....... 2 .* * 4t , , * t 4 ~4~ 4 .

*5.2,~ 44 4*~~4 4>:4L4



C, C> (9 'Dac 17, 1-4 4r (D -.-.-4U'1Cl b lU.I 4I-A I oOr I 0 C, 0 VI 0 cje0 0 0 0(C, CD V -40
i ,

CI F)

C, C-' C) 0 00000rfl4(0-.(1 1, '&-

10(1 iN '.0
- 1.~' ii
r-*i ri

'0-O 0 It r0 to (1
'0

ei 0 0 0 0 - 0 0 00 0 0 0 0 0 .- 0 0 0 0

C, D r 0 0 0 -e - 0 r 0 0 - 0 C- 0 In tr CAI M

t,4 ~ --rt, ) 1-

o o 0 0 0 0 0 0 0 1 f0 0 - 0 0 tC - 10 f-. UO ~ ~ ~ ~ ~ ~ ~ ~ ~ ~~ ' o, eOOONOeF sD

wzn0o
a Cw -
I')

Lu
U)
rJ
-4

'- C -O in (OL '- .0 (011 -.

o 10 '0
-4 O

-4

o U) ti
If CO Cl
10 r4

' - (' '4 -0t 0- 0. 0. 0 0D C. 0D 0 0 0. 0D 0 0 0

- ( (4 00 -4.- -0 0 0 C0 0 0D C5 0 0 0 0 0 0,

to to ( 00 0 0 0 0 0 0 0 C 0 0 C% (4 0

O
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-l t9M

('I
0

0, U) FN C1tO (4 0 0
t -i N

0-000-iOOOOO eO O O.-O .- O

0 0 -I r C(4 CA . "0 0 - 0 " 0 "- I t - t tO to I mI --0 to
C A (o 0

Io

0 N 0 ' 0-0 -0 CO 0 - 4- T0 -0 O 0i 0 Cl m . 0
mr -" -- I " N P (uN

II
Co Do

CA

IN

(N

to
1r 0 o 0 - - 0 0 0 0 0 0 0 0 0 cl 0 W 4 00
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WHC-SD-WM-DP-0
25

Addendum 15 Rev 0

G E N E R A L A L P H A E N E R G Y
Rev. 1.10

A N A L Y S I S

DATA REDUCTION REPORT

SAMPLE
R949-5882

File ID* SD8025.SPC

Counted on: 12/31/91 @13: 0
Detector/Geometry number: 8/ 1
Count time: 30000. Sec

PEAK ANALYSIS

Peak height Peak center
Initial Final Initial Final

35.1 22.1 304.287 304.287
2676.3 2631.2 258.862 258.862

0.0 0.1 70.953 70.953
0.0 0.1 45.741 45.741
0.0 0.1 28.627 28.627

FWHM
Initial Final
12.000 0.555
20.000 12.937
0.000 0.200
0.000 0.200
0.000 0.200

Tau
Initial
6.000

10.000
0.000
0.000
0.000

PEAK RESULTS

aak
) Isotope

.4 Pu238
Am241

N2 Am243
3 U 235

--4
5 U 238

AEA Peak Centroid
Fract. Exp. Obs. Diff. FWHM
0.0871 5.499 5.485 0.014 0.00

5.480 5.485 -0.005
0.9129 5.234 5.271 -0.037 0.06
0.0000 4.396 4.388 0.008 0.00
0.0000 4.269 0.00
0.0000 4.200 4.189 0.011 0.00

Count
Rate c/m

6.66

69.73
0.00
0.00
0.00

Activity
d/m uCi/ea

27.03 0.122E-04
0.933E-05

1853.64 0.835E-03
0.00 0.108E-08
0.00 0.656E-09
0.00 0.792E-09

DETECTOR CALIBRATION
Energw(MEV) = 4.055 + (0.0047)*Channel

Enersw ranse (MeV): 4.055 TO 6.461
Efficiencu = 0.3420 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
38955.0
38955.0
38195.7

759.3

% Recoverv
100.000
100.000
98.051
1.949

Analyzed bw
63099

- 82

Peak
ID

1

3
.- ' 4

5

Final
0.000
2.851
0.200
0.200
0.200

I I



SPECTRUM SD8025.SPC Addendum 15 Rev 0
LEGEND: RAW = .... MODELED PEAKS = 1,2r..y ETC

.
.2
..

. .2
.. . ... 2 *** A

* * ** ********** .. . . . . . . .. S*

, . .. .. ... . . . . . ... . . . . . .. ... . . .. .. .. 2 * . . + * * * S.
............... 2 * * ..........*........... 2.,

*S.*2

9741.7

.2.

..*

. a -

83



51
61
71
81
91

101
111
121
131
141
151
161
171
181
191

211
271
231
2R1

261
271

341I
311
321
331
TI
1 1
361
311
381
391
401
411
421
431
441
451
461
471

Data DumP
0.
0.
1.
1.
3.
5.
2.

10.
9.
3.

10.
7.
9.

16.
13.
23.
32.
36.
65.
69.
75.

105.
191.
281.
542.

1043. 1
1422. 1

158.
8.
1.
5.
1.
0.
0.
0.
3.
0.
0.
0.
0.
0.
0.1
0.
0.
0.
0.
0.
0.
0.
0.
0.

for
0,
0.
1.
2.
4.
2.
6.

10.
7.
8.
8.

11.
12.
10.
16.
16.
34.
45.
42.
78.
79.

124.
181.
317.
632.
192.
079.
152.

5.
7.
1.
0.
0.
1.
1.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

SP:SD8025.SPCAEA Spectrum:
0. 0.
0, 0.
2. 2.
2. *.
8. 5.
4. 3.
6. 4.
3. 4.
8. 5.
5. 7.

10. 9.
11. 13.

9. 17.
16. 17.
14. 24.
29. 29.
18. 25.
41. 38.
46. 46.
75, 45.
92. 89.

131. 123.
193. 201.
356. 381.
637. 683.

1115. 1247.
894. 603.
106. 74.

3. 1.
5. 3.
6./W 2.
1. 0.
1. 1.
1. 0.
0. 1.
0, 1.
0. 3.
0. 0.
0. 0.
0. 0.
0. 0.
1. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0, 0.
0. 0.
0. 0.
0. 0.

0,
0.
4.
2.
3.
4.
7.
2.

15.
12.
11.
20.
12.
13.
16.
32.
49.
43.
55.
60.
98.

136.
199.
389.
720.

1268.
392.
82.

2,
0.
4.
2.
0.
0.
0.
1.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

WHC-SD-WM-DP-025

0.
1.
4.
4.
6.
2.
2.
3.
6.

14.
10.
11.
12.
16.
20.
24.
31.
45.
51.
59.
72.

163.
230.
398.
784.

1337,
313.

65.
5.
4.
5.
0.
0.
0.
0.
1.
2.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

Addendum

0.
2.
S.
3.
1.
2.
4.
4,
8.
6.

14.
11.
10.
20.
20.
24.
42.
45.
44,
79,
90.

137s
242.
421.
835.

1528.
244.

26.
1.
6.
4.
2,
0.
1.
2.
0.
2.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

015 Rev

0.

6.
3.
5.
3,

11.
9.
6.
9.

10.
10.
13.
15.
18.
38.
30.
38.
52.
73.

114.
156.
236.
463.
839.

1478.
199.

17.
1.
3.
4.
0.
0.
0.
1.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

0.
4.
4.
4.
4.
6.
8.
7.
6.

13.
11.
12.
16.
19.
21.
25.
36.
44.
61.
79.

112.
153.
240,
467.
878.

1567.
177.

11.
2.
1.

0.
0.
0.
0.
0.

0.
0.
0.
0,
0.
0.
0.
0.
0.
0.
1.
0.
0.

0.
3.
1.
2.
2.
4.
7.
7.

10.
8.
9.
9.

17.
28.
25.
37,
35.
40.
54.
78.
91.

159.
319.
518.
923.

1485.
184.

6.
0.
4.
4.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

r- 8

I I



G E N E R t L

WHC-SD-WM-DP-025
Addendum 15 Rev 0

A L P H A E N E R G Y
Rev. 1>10

DATA REDUCTION REPORT

SAMPLE

R-950-5582 AN

Fil IDi: SD4243. SPC

SN A L '( S I B

Counted
Detecto
Counl .

u"; 1/ 1/92 G 0: 0
r/Gumr "umber. 4/ 1
imet: 30000. 3e

PEAK ANALYSIS

hci.iL
Final
39 7 .!
375.8

Peak

Iii l
304,216
209,220

e t r Le r
Fjna3

304.216
259.220

I ti Lial
20.000
20.000

WHM
F.inal

11 .2~36
j..10 V

T su

10. 000
10,001-

PEAK RESULTS

Peak Cent
Exr. Obs.

0.4HO £.4/6
5.234 5,265

ruid
Di C,
0.004

-0.031

F WHM
0.05
0.05

Cuun't
IRtt.L L/saf

10.30
6.50

d.: II

71.Y7
067, 90

''Cin
0 *3242-04A

017E+

DETECTOR
Energu(MEV) - 1.047

Enerly rinAe (MeV
Efficieu -

CALIBR0 iON

+ (0.0047)tChidnnl
)! 4,047 TO 6.453
0152Z CPF/DPM

TOTAL COUNT DATA:

Item

Raw srectrum
Smoothed
ComposiLc Pit
Raniduals

100.000
99.994
96.036
3.95

Ly:
61 433

- 85

Peak

ID
1
2n

Peak

Initial
614.2
388.1

Isotope

Am241
Am243

AEA
Fraet.
0,6162
0.3868

Totd )
8748,0
8747, 5
8401.2

346.2

Analyzed

I I I



Dr =.. n o , uV.] ru WHC-SD-WM-DP-025
1 LEGEND: RAW =. . . . MODELED PFAiK ir2z . r ETC Addendum 15 Rev ' 0W

WHC-SD-WM-DP-025
Addendum 15 Rev 0

* 1.

, , * , , t It' *p#****p. *** e I

............ ...
.........

.. +.......

86



Raw Data
0.
0.,

0.
0.
0.
0.
1.
0.
0.
0.
0.

0.
U,

1,

1.
1.

0.

1.
6.
6.
3.

18.
111.
200,
25.,
20.
62,

358.
82.C, .

2.
0.
3.

0.

0+

0.
0.
0.
0.
0.
0.

0,

C.,
0.
0.
0.
0.

Dumr fur AEA Sp'ctrum:
0.
0.
0.
0.
0.
0.
0.
0.

1.
0.
0.
1.
0.

0.
0.
0.
0.
0.

5.
0.

21 ,5.

10,
21,

146.
106,

19.
30.

119.
377

38.
1.
1.
1.
0.
3.
0.
0.
0.
0.
0,
0.
0.
0.
0.
0,
0.
0.
0.

0.

0.

0.
0 +
0.
0.C,.
0.
0.
0.

1.
0.+
0+
0.

0+
1.3.

1.
3.

3..6.
9.

174.

19,
A3,

3 I

33.
0.
1.
0.
1.
0.
0.
0.
0.
0.
0,

1.
0.
V.

1.
1.
0.

Addendum 15 Rev 0
SP:SD4243.SPC

0.

0.
U.
U.
0.
0.
0.
0.
0.
0.
2.
1 .
0.
0.
2.
1.
1.
0.
0.
0.

8.

1 +

04.

0? +

11.
33.

136

z0 .
'-9,

0.
1.

4,

2.4

0.
0.
0.

0.
1,.
U,

0.

0.

0.

U,

0. 0.

2.

1.

1<
U'

1.0.

0.
0,

1o
0,
0.
1.

U.

0,
.,

1.

I '

o<

11.
61

30,
141
37.

194>
219.<

13.

U..

1.

1.

1,
0<

0<

0.
0.
1<
0.
1<

U.

Ul 0.
0.
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WESTINGHOUSE HANFORD COMPANY
222-S LABORATORY

ANALYTICAL BATCH
Lab Segment Serial No.: Customer ID:
R949 3APR COMP
Analysis: Sample Prep:
TECHNETIUM 99 UNDIGESTED

Instrument: Procedure/Rev:
NA LA-438-101/D-1
Technologist: Date:
L CONUN 12-30-91
Starting Time: Temperature:
17:00 NA
Ending Time: Chemist:
22:30 S. CATLOW

Description Lab ID Description Lab ID
1 INITIAL LMCS CHECK STD R947-5584 11
2 REAGENT BLANK R948-5684 12
3 SAMPLE 3APR COMP R949-5784 13
4 SAM DUP OF 3APR COMP R949-5884 14
5 FINAL LMCS CHECK STD R950-5584 15
61 _16
7 |17
8 18
9 19

10 20

Standard Primary Book No. Second Book No. Third Book No. and Final Vol. of
Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. Standard

LMCS CHECK STD 28649/0.250 mL NA

A-6000-881 (03/92)

~n -

88



Addendum 15 Rev 0
TECHNETIUM 99 ANALYSIS - UNDIGESTED SAMPLE

4-/--say a-'"fl.. N "2-1a-v1 fl2t$3 '3

2 + o em 14q83

-q e --

Lwt b4p64 *LV

Sum E"IULI. "f'r

-... .. .~.

+ila *.-O %I,"

+ loo2-l 4a-3ti

I COUNI AS uIl/L
.A 3'* /

p-q41-6584-

roA. ft

6wan - t7(th" , t

p.-,1%a564

4A

H__-_,, -b -

- ---

- 2-16-91 1 h41 2

- -- a

2f.. (n,%4(J *-). /,,a
.r.4.)rna0 *

A-. I-3 ASS5S.S- assp.- *saia
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- -s-a1 - - -- V
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1-t oA SIN t -eft;3;
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Acdendum 15 Rev 0
TECHNETIUM 99 ANALYSIS - UNDIGESTED SANPLE

ZIM A +too ) VIMt 9639a
SS& Ii9

simiZ694r kEsu.T/.?PC

M2- 30-9A

6*1 UN CEHIL .. f.

~0

1-10
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Atdendum 15 Rev 0
USER: 5 ID:TC 99 PRESET tIME: 10.00 TUE 31 DEC 1991 0-'1.
SAMPLE REPEAT: 1 CYCLE REPEAT: I SCR:N RS22:;N
H#: I AQC:Y OCF:N RCM:Y 2 FHASE IONITO,:N
RCM-TIME: 0.10 INT:999.95
CHANNEL 1-LL:150 UL: BOl 2SIGMA: 0.1' Eit: SUB: 0.00 BKG 2SI: 0.01 LSk:

SINGLE LABEL DPM SET UP ON 20 DEC 199: 17:14

UNKNOWN ID:TC 99
UNKNOWN NORM FACTOR ISO1:0 1. 00'.C
UNKNOWN UNITS ISO1:DPM
UNKNOWN HALF LIFE CDRRECTION:N
INDIVIDUAL UNKNOWN NORM FACTORS:N
STANDARD ID:131828-A 1-10
HALF LIFECDAYS) ISOl:N
STANDARD DPM IS01:0. 0000o000

SAM POE 4H

El **- 1 1

UNKNOWN REPLIZA-ES: 1

BACKDROUND QUENCH CURVES:Y
QUENCH LINITS LOW: 73.67 HI UH: 207.7

CPM 2SIG TIME EL TINE AVG H#

47.80 9.15 10.00 10.63 153.(,

R,211%

9.32

BACKGROUND QUENCH CURVES: CONSTANT

CHANNEL I
QUENCH CURVE COEFFICIENTS
A: 47. 80000 B:0.00000000 C: 0.00000000 0: (). 00000000000

BACKGROUND QUENCH CURVE CORRELATION TALLE

MEASURED CALLULgiTED PERCENT
H# CPM. CPM. DIFF.

153.0 47.80 47.80 0. OU

BACKGROUND QUENCH LIMITS
TOTAL QUENCH LIMITE

LOW:0.06o HIGH:1000.
LOW:7Z.67 HIGH:207.7

SAM POS CH CPM S 2SIG . TIME EL TIME AVG H#

1 *- 3 1 524.20 2.76
160! 7EFF CHI:93.55

2 **- 4 1 3285.30 1.10
ISO1 XEFF C11:93.55

5 1 53.70 6.63
ISO1 %EFF CHX:93.96

4 **- 6 1 2611.70 1.24
ISO1 %EFF CH1:93.tS

10. 00

10.00

10. 010

10.

21.54 157.0 1.10
ISOX BEM :509. 2704

32.37 157.0 0.20
1501 DPM :2460.979

43.16 152.0
ISO1

15.04
DEM :t.27956t

53.97 153.0.
1901 DPM :27 1.13

BEST AVAILABLE COPY

CPM ! 25I6 . TIME EL TIME AYG H#

5 **- 7 1 325.20 3.51
1SO1 7EFF CH1:93.71

6 *-- 9 1 2936.00 1.17
1601 %EFF CH1:93.6'

7 *-- 9 1 301.40 2.64
ISO1 YEFF CHI:93.71

9 **-10 I
1501 %EFF

9 *4-11 1
IS01 7.EFF

2895.60 1.10
CH1: 93.80

526.40 2.76
CHI:93.71

10 **-12 1 3346.80 1.09
ISO1 7EFF CHI:93.46

10.00

1). 00

10. 0

1 0. 00

10.00

64.74 155.0
ISD1

75.51 i'56.0
I501

06.31 155.0
ISm'

97.10 154.0
Is1

107.89 155.0
I 501

10.01) 11B.49 8IS.0
1501

I . 33
DPM :296.0124

DPM
0.22
:2084.739

1.39
bPH :270.61 5

0. IS
Dpm. 1Z06.l04

0.71
DPM ::b10. 7121

0.14
DPiM : §2V.69V

.4A. A

I

FLAG

RCM. Eks

SAM POS CH RCMX

-- W

7 F'AG,: I

I H

f '; ibi : .



WHC-SD-WM-DP-025
Addendum 15 Rev 0

WESTINGHOUSE HANFORD COMPANY
222-S LABORATORY

ANALYTICAL BATCH
Lab Segment Serial No.: Customer ID:
R949 3APR COMP
Analysis: Sample Prep:
IODINE 129 UNDIGESTED

Instrument: Procedure/Rev:
WB57237, WB57265 LA-378-103/B-0
Technologist: Date:
T. MCCOLLOCH 1-08-92
Starting Time: Temperature:
NA NA
Ending Time: Chemist:
NA S. CATLOW

Description Lab ID Description Lab ID
1 INMiAL LMCS CHECK STD R947-5585 11
2 REAGENT BLANK R948-5685 12
3 SAMPLE 3APR COMP R949-5785 13
4 SAM DUP OF 3APR COMP R949-5885 14
5 FINAL LMCS CHECK STD R950-5585 15

71 71 17
8| | 18
91 19|

10 | 20|

Standard Primary Book No. Second Book No. Third Book No. and Final Vol. of
Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. Standard

LMCS CHECK STID 381346/1 .0 mL N/A

SAMPLES RERUN.

A -6000-881 (03/92)
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IODINE 1-129 YSIS - UNDIGESTED ANALYSIS

R 947.-55851 13WAf I 12-16-91 116m43 125

1129 =L-3-103 1 RECOVERY I - -

STD

Ep s17.9 ITANK jnWj -

R 49 -13751 A,1,2

STDIO 
..

O.(...rc4mr

13 103 I

7 ft 3WRCrJIV

COUN i AS uCI/L C-c 16

DT.. -031

-4jioc

. - y - 1 us . A!m'

950.-5585 113 R 12-16-91 1

1129 LA-378-103 C RECOVERY Hli4w 2

? STD

1- R -ET

Gkss W-T(24--

H- -- -- -

7 L7

- -..... - -. ,. -. ,...
R 9 4 S.-6US5 .130AP R 12-16-91 1644 2

1129 LA-378-103 uCI/L NI24W

? BLK

REAE~wr LAn6K
CUNT AS uCl/L

-0 - 2.

2 147r

- 1e2ce - -

r--- ---
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* *
* G A M M A S P E C T R U M A N A L Y S I S *

*

CANBERRA SPECTRAN-F V2.06 SOFTWARE

10-JAN-9212:51:12

A N A L Y S I S P A R A M E T E R S

MCA UNIT NUMBER: 2 / ADC UNIT NUMBER: 4.0
DETECTOR NUMBER: 6 / GEOMETRY NUMBER: 1
SPECTRUM SIZE: 4096 CHANNELS
ORDER OF SMOOTHING FUNCTION: 5
NUMBER OF BACKGROUND CHANNELS: 4 ON EACH SIDE OF PEAK
PEAK CONFIDENCE FACTOR: 95.0%
IDENTIFICATION ENERGY WINDOW: +- 1.50 KEV
ERROR QUOTATION: 1.96 SIGMA UNCERTAINTY

,ENVIRONMENTAL BACKGROUND SUBTRACTED
LLD CALCULATION PERFORMED

sOMEASURED ENERGY DIFFERENCES LISTED
MULTIPLET ANALYSIS PERFORMED

SPECTRAL DATA READ DIRECTLY FROM MULTICHANNEL ANALYZER ANI:
M ANALYZED BY: CJS

PLE DESCRIPTION: R 947-5585
-GLOMETRY DESCRIPTION: I-129/CULTURE TUBE

SAMPLE SIZE: 1.0000E+00 EA / CONVERSION FACTOR: 1.OOOOE+00
NSTANDARD SIZE: 1.OOOOE+00 EA
ANALYSIS LIBRARY FILE: ANL129

COLLECT STARTED ON 10-JAN-92 AT 12:00:58

Q.COLLECT LIVE TIME: 3000. SECONDS
REAL TIME: 3003. SECONDS
DEAD TIME: 0.10 %

DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT

ENERGY CALIBRATION PERFORMED 21-JUN-90
EFFICIENCY CALIBRATION PERFORMED 18-JUN-90

--- 34



10-JAN-9212:51:12 WHC-.S-WM-DP-025
Addendum 15 Rev 0

P E A K A N A L Y S I S

CENTROID
CHANNEL

ENERGY FWHM
KEV KEV

BACKGND NET AREA
COUNTS COUNTS

ERROR NUCLIDES

1C
2C
3

148.88
169.05
198.10

29.64
33.67
39.47

1.35
1.35
1.24

1209.
615.
213.

14887.
3282.
2234.

2.4
7.1 CE-144
4.9 I-129FBI-212f

CE-144

ERROR QUOTATION AT 1.96 SIGMA
PEAK CONFIDENCE LEVEL AT 95.0%

C - MULTIPLET ANALYSIS CONVERGED NORMALLY

BACKGROUND SUBTRACTION PERFORMED USING FILE BK0024
BACKGROUND DESCRIPTION: EKG
NACKGROUND COLLECT STARTED ON 4-JUN-90 AT 13:00:00
BACKGROUND LIVE TIME: 3000. SECONDS
1ACKGROUND WAS INSIGNIFICANT

'o

-V.

-. 95



10-JAN-9212:51:12
WHC-SD-4M-DP-025
Addendum 15 Rev 0

SAMPLE: R 947-5585
ATA COLLECTED ON 10-JAN-92 AT 12:00:58
'AYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT.

R A D IO N U C L I D E A N A L Y S I S R E P O R T

ACTIVITY CONCENTRATION IN uCi/EA
DECAY

MEASURED ERROR CORRECTED ERROR

AM-241 LLD<2.17E-06 LLD<2.17E-06
AM-243 LLD<9.31E-07 LLD<9.31E-07
1-129 5.15E-04 +-2.52E-05 5.15E-04 +-2.52E-05
SB-125 LLD<1.92E-05 LLD<1.92E-05
SE-75 LLD<1.80E-06 LLD<1.80E-06
SN-113 LLD<4.76E-06 LLD<4.76E-06

5.15E-04 +-2.52E-05

ENERGY COMPARISON
(KEV)

EXPECT DIFF

59.54
74.67
39.60 -0.13

176.33
136.00
391.67

5.15E-04 +-2.52E-05

'%BAR = ***** MEV/DISINTEGRATION

,MAXIMUM PERMISSABLE ACTIVITY = S.77E-03 UC/EA
TOTAL MEASURED ACTIVITY = 5.15E-04 (+-2.52E-05) UC/EA
TECH. SPEC. = 8.93 (+-0.44)

ERROR QUOTATION AT 1.96 SIGMA
LD CONFIDENCE LEVEL AT 95.0%

CENTROID
, HANNEL

148.88
169.05

PEAKS NOT USED IN

ENERGY NET AREA
KEV COUNTS

29.64
33.67

14887.
3282.

ANALYSIS

ERROR GAMMAS/SEC

2.4 2.06E+01
7.1 3.11E+00

NUCLIDE

TOTAL

-r-- 96
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S F E C T R U M A N A L T b I S

NABERRA SPECTRAN-F V2.06 SOFTWARE

10-JAN-9214:25:35

A N A L Y S I S F A R A M E T E R S

MCA UNIT NUMBER; 2 ADL UNET N
DETECTOR NUMBER: 6 / GEOMETRY N
SPECTRUM SIZE! 4096 CHANNELS
ORDER OF SMOOTHING FUNCTION: 5
NUMBER 0j BACKGROUND CHANNEL2? I ON EACH
PEAK CONFIDENCE FACTOR: Y .0%
IDENTIFICA VION ENERGY WINDOW: +- 1.00 KEV
ERROR QUOTATION: 1.96 SIGMA UNCERTAINTY

UMBER I.
UMBER : 1

A'ENVIRONMENTAL BACKGROUND SUBTRACTED
LLD CALCULATION PERFDRMED
MEASURED ENEROY LIFFERENCES LISTED
IULTIPLET ANALYSIS PERFORMED

:FECTRAL DATA READ DIRECTLY FROM MULTICHANNEL ANALY:LR ANi

ANALYZED BY; 411Z7

-!MPLE DESCRIPTION: R-94S-565
.OMETRY DESCRIPTION! I-129CULTURE TUBE

SAMPLE SIZE; >0000E+00 EA / CONVERSION FACTOR: 1;.000E+C(
STANDARD SIZE; .0000E+00 Et
ANALYSIS LIBRARY FILL : ANL12?

- COLLECT STARTED ON 10-JAN-92 AT 1335:25

XYCOLLECT iIVE TINT!
REAL TIME7

cm DEAD TIME:

DECAYED TO 0

3000, SECOiES
3003 SECONDS

C. I0"

DAYS 0.0000 HOURS BEFORE THE SIAHT OF CO.LE. T

ENERGY CnL IBRATION PERFORMED 21 -JUN-X
EFFICIENCY CALIBRATION PERFORMED 18-JUN-90

97
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WHC-SD-WM-DP-025
Addendum 15 Rev 0

P E A K A N A L T E 7 S

FK CENTROID
CHANNEL

ENERGY FUHM
KEV KE')

BACKGND NET AREA ERRO:
COUNTS COUNTS

ERROR QUOTATION AT 1.T6 SIGMA

PEAK CUNFIDENCE LEVEL AT V3.0%

BACKGROUND SUBTRACTION PERFORMED USI=t FILE BK0024
BACKGROUND
BA:KRGRUND
BACKGROUND
BACK RUUND

DESCRIPTION: BKG
COLLECT START&D ON 1-JUN-90
LIVE TIME: 3000, SECONDS
WA3 INSIONIFIUANT

AT 13:00;00

--98
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Addendum 15 Rev 0

R-943-5635
LLECTED ON 10-JAN-92 A] 13:35:25

TO 0. DAYS; 0,0000 HOURS BEFOEE THE START

R A D I 0 N U C L I D E

NUCLIDE

MEA

AM-241 LLD<2.1
AM-243
I-129
Sr-125
SE-70
s-13

LLD M'2
LLD:1.E
LLD <2.1
LL1 .7
LLD 44

A N A L Y 5 I S

ACTIQITY CONCENTRATION IN uli/EA
DEtAY

SURED ERROR CORRECTED E

OE-06 LLD< ,15E-06
27-06 LLU 1 202E-06

5E-05 LLDI1.83E-0O
7E-05 LLD<2.17E-0S
AE-06 LLD 76E-06
7E-06 LLD7 44E-06

k E F 0 R T

ENERGY COMMR A:S

r.=ROR Dir

i7c,
136
31

TOTAL O.00E-01 +-0,00E-01 0:00E-01 +-0.00E-0C

ERROR QUOTATION AT 1,96 SIGMA
-- LLE CONFIDENCE LEVL AT 9107

, ALL DETECTED PEAKS WERE lBED IN THE ANALYSIS

--- 99

GAMPLE:
DATA CO
OECAYED OF CELLE;T,
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6 A M M A b F E V T R U M A N A L Y 5

.A3BERRA SPECTRAN-1 V'.06 SOFTWARE

10-JAN-?215:21:14

A N A L Y S IS P A R A M E T E P E

MCA UNIT NUMBER; 2 / ABC UNIT NUMBER; .
DETECTOR NUMBER7 6 / GEOMETRY NUMBER: 
SPECTRUM SIZE: 4096 CHANNELS
DRDER OF SMOOTHING FUNCTIONt 5

UMBE> OF BSCKGROUND CHANNEL2 4 ON EACH SIPE OF PhA
FEAK CONFIDENCE FACTOR; .5.0%
!DENTIFICATION ENERGY WENDOW: +- 1.50 KEY
ERROR PUOTATION: 1.96 SIGMA UNCERTAINTY

EN"IRONMENAVL BACKGROUND SUBTRACFED
LLD CALCULATION PERFORMED
MEASURE:D ENERGY UIFFERENCES LISTED

N.AULTIGLET ANAYSIS PERFORMED

S-.PECTEAL DATA READ DIRECTLY FROM hULTICHANNEL ANALY:ER AMIt
ANALYZ&D P 61153

-AMFLE DESCRIFTION: -949-57E5
&METRY DESCRIPTION7 1-12/CULTURE TUBE

SAMPLE SIZE: 1.0000E+00 EA / COHYERSION FV.TOs .::00E+X
STANDARD SIZE: 1.0000E+00 EA

'!;NALYSIS LIBRARY FILE: ANL127

COLECf STARTED ON 10-JFN-92 AT i431 05

COLLECT LIVE TIME: 3000. SECONDS
REAL TIM!: 3003. SECONDS
READ TIME; 0.10 1

NECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START (Q (:LICT

ENERGY CALIBRATION PERFORMED 21-JUN-90
EFFICIENCf CALIBRATION PERFORMED 13-JUN-90

- t.So



WHC-SD-WM-DP-025
Addendum 15 Rev 0

P E A K A N A L Y

PK CErTROID
CHANNEL

ENERGY FWHM
VEU LEV

BACKMGN NET 'iEo rFpCf
COUNTS COUNTS

ErROR DUCTATION AT 1,T6 SIGMA
PEAK CONFIDENCE LEVEL nT 95.0%

BACKGROUND UBTRACTION FERFORMED USING
BACKGROUND
AACKEROUND
BACKAR UT O
hACKGROUND

FILE BK0024
DESCRIFTION: BKO
COLLECT STARTED ON *KJUN-90 AT 11:00 00
LIVE FI NE! 3006 SECOND
WAS INSIGNIFICANT

1 s

.- - 101



WHC-SD-WM-P-025
Addendum 15 Rev 0

10-JAN-9215:21;14

SAMPLE; R-919-5785

DATA COLLECTED ON 10-JAN-92 AT 14:31:05
OECAYEH TO 0. DAYS: 0.0000 HOURS BEFORE

R A D I C N U C L I D E A N A L Y 5 1 5

ACTEVETY CONCENTRATION iN ui/EA

MEASURED ERROR

LLDK1 ,9E-06
LLD<1.04E-06
LLD :i E-05
LLDt1,72E-05
LLD.1 99E-06
LLD .90E-06

Sl00E-01 +-00>E-01

E CAY
CORRECTED

LL11<1.SE-06
LLD<1.04E-06
LLO< :3E-05
LLD<1,7?E-05
LLO 1CE-06
LL. 4 91E-Oc

THE STET OF COLL7,

F. E F ( F T

ENERGY CONFAR C

&IE",
ERROR

176 ,-
i 3a Q.
37 1 c

0,00E-01 +-0.002-01

ERROR QUOTATION AT 1.96 SIGMA
LLE CONFIDENCE LEVEL AT 910%

M ALL DETECTED FEAKS WERE USED IN THE ONALYSIS

102

NUCLIDE

AM-241
AM-243
1-129
EB-125
SE-75
EN-113

TOTAL
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If 940

G A M M A 3 F E C T k U M I W i L YS C

1NBERRA SPECTRAN-F U>.06 SOFIWARE

10-JAN-921772S:34

A N A L Y S I S P A R A M E T E F r

MCA UNIT NUMBER. 2 ADC UNIT NUMBER; 1.0

DETECTOR NUMBER 6 GEOMETRY NUMBERH I
SPECTRU!M SIZE! 4096 CHANNVLS
ORDER OF SMOOTHING FUNCTION? 5
HUMBER OF BACEGROUND CHANNELS 4 ON EACH SIDE OF PE:K
FEAK CONFIDENCE FACTOR; 7n.0%
IDENTIFICATION ENERGY WINDOW: +- 1.50 Z EV
ERROR QUOTATION' 1.6 SIGMA UNCERTAINTY

LMENVIRONMENTAL BSOCGROUND SUBTRACTEE
,,LLD CALCULATION PERFORMED

MEASURED EtERAY LIFFERENCES LISTED
'VULTIPLET ANALYSIS PERFORMED

iSFECTRAL DATA READ DIRECTLY FROM MULTI:HANNEL ANALYZER ANI1
ANALYZED BY: 62SK!

PMFLE DESCRIPTION: R?49-5885
OMETRY DESCRIPTION: 1-129/CULTURE TUBE

~SAMPLE 7IZE' 1 0000E+00 EA / CONVERSION FACTOR! 1>00004+05
STANDARD SIZE: 1.0000E+00 EA

r.iA'LYSIS LIBRARY FILE: ANL12$'

-COLLECT STARTED ON 10-JAN-92 AT 16:38:25

ICOLLECF LIVE TIMS 3000. SECONDS
REAL TIME? 3003, SE:ONDS
DEAl TIME; 0G11 1

DECAYED TO 0. DAYS. 0,0000 HOURS BEFORE THE s-1ART OF CUF LE7'

ENERGY CALI.RATIAN PERFORMED 21-JNN-90
EFFICIENCY CALIBRATION PERFORMED jS-JUN-90

~~ 103
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Addendum 15 Rev 0

P E A K A N A L Y s I 5

Ph CENTROID
CHANNEL

1$ 3272.02
2$ 3 2 /6,7o

ENERGY FWHM BACKGNDf
K.V KE COUNTS

654.74 1.17
655.69 1 17

11.
$4.

ERROR QUOTATION AT 1,Y6 SIGMA
PEAK CONFIDENCE LEVEL AT 9Z 0%

$ - MULTIPLET ANALYSIS CONVERGED DUE TO LACK OF CHI-S IMPROVEiiENT

I:ACKGROUND SUBTRACTION PERFORMED USING FILE S0024
£ACKGROUND DESCRIPTION: BEG
BACKGROUND COLLECT STARTED DO 4-JUN-90 AT 1310000
BACKHROUHD LIVE TIME; 3000, SECONDS
BACKGROUND WAS INSIGNIFICANT

i.04

OFT AREA
CoNTS

:RROR MY CL.' E

Z32. 23.3
14 4126,



10-J&N-0217:28:34 WHC-SD-WM-DP-025
Addendum 15 Rev 0

SAMPLE! R49-58S5
DATA COLLECTED ON 10-JAN-02 AT 16:3:2W
DEZAYED TO 0. DAYS, 0.0000 HOURS WEFuRE THE START 'F COLL.

R A D 0 0 N U C L I D E A N A L : I S

ACTIVITY CONCENTRATION IN uCi/EA

MEASURED ERROR

LLD .01E-06
LLD 1
LLD<2
LLD <
LLDAI
LLD<6

1 I. I -06
.39E-05
.06E-05

W AE-0L*
. 22E-Oc6

0 OOE-01 +-G00E-01

DEC0Y
CORRECTED

LLDK2 O1F-06
LLD. I
LLD<2
LLD< 2
LLD 1
LLD 6

1 E-06

06E-00
.32E-06
c ZZE-06

W00E-01 +--0,0CE-01

ERROR QUOTATION AT 1.96 SIGMA
LLD CONFIDENOF LEVEL AT 90,0%

PEAKS NOT USED IN ANALYSIS

r CENTROXIV
'ANNEL

ENERGY MEI AREA ERROR
KEV COUNTS

GAMMAS/SEC

s54.71
426, 11.4 1.80E+WA

105

!UCLIDE

R E F 0 R T

AM-241
AM-243
T-12?
EF-125
SE-7J
SN-113

TOTAL

ERROR

37 , w
17 6. 1-*,
136 0e
.-. rj

ENEEV) 00HPAL.117:
& K'Y

EA:FECT 01F
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G A M M A S P E C T R U M A N A L Y SI

HNBERRA SPECTRAN-F '2.06 SOFTWARE

10-JAN-921S:23:5Z

A N A L Y S I E P A R A H E T E R 2

MCA UNIT NUMBER! 2 AUc UNIT NUMBER: 4 5
DETECTOR NUMBER: 6 7 GEOMETRY NUMBER: 1
SPECTRUM SIZES 4096 CHANNELS
ORDER OF SMOOTHING FUNCTION: 5
NUMBER OF BACKGRUUND CHANNELS! A ON EACH SIDE OF PEAK
PEAK CONFIDENCE FACTORZ F5.0%
IDENTIFICATION ENERGY WI:NDOW! 1- 1.00 KEV
ERROR QUOTATION: 1.96 SIGMA UNCERTAINTY

ENVIRONMNfAL BACKGROUND SUBTRACTED
LLD CALCULATION PERFORMED
MEASURED ENERNY DIFFERENCES LISTED

P NULTIPLET ANALYSIS PERFORMED

SFECTRAL DATA READ DIRECTLY FROM MULTICHANNEL ANALY:ER ANt
ANnLZED BEX ;2820

-AMPLE DESCRIPTION: HP50-3B5
.OMETRY DESCRIPTION7 1-129/CULTURE TUBE

- AMPLE SIZE; 1,0000E+00 EA / CONVERSION FACTOR; 1:0000E+0
TNDARD SIZE; 1.0000E+00 EA

X ANALYSIS LIBRARY FILE: ANL1Z9

CQLLECT STARTED ON 1c-JAN-92 AT 17:33:143

COLLECT LIVE fIM 3000> 1ECONDS
REAL TIME: 3003. SECONDS
DEAD TINE: 0.10 .

DECAYED TO 0. DAYSF 0,0000 HOURS BEFORE THE START OF C01 LECT

ENERGY CALIBRATION PERFORMED 21-JUN-0C
EFFICIENCY CALIBRATION PERFORMED 1S-JUN-90

1.06
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F E A K A N.A L ' S 1

FF CENTROID
CHANNEL

143.92
16Q.14

193.21

EHERGY FWHM EACK3ND
KF" KEV COUNTS

29. C'
33.6
39.50

1.36
1.36
1.2?7

1253,
634.
225.

ERROR QUOTATION AT 1.'6 SIGMA
PEAK CONFIDENCE LEVEL AT 90 0%

C - MULTIPLET ANALYSIS CONVERGED NORMALLY

BACKGROUND SUBTRACTION PERFORMED USING FILE BK002-;
BACKGROUND DESCRIPTION: BKG
BACKGROUND COLLECT STARTED IN 4-JUN-90 AT 1 z :o

CKBACKGROUND LIVE TIME; iOOW) SECONDS
BACKGROUND WAS INSIGNIFICANT

107

IC
2C

NET AREA
CUUT:

129 Z. I
2344,

F04 .

EFR6D.

4
CE- 144

CE1
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SAMPLE? R950- 35
DATA COLLECTED ON 10-JAN-92 AT 17:33:43
rECAYED TO A. DAYS: 0.0000 HOURS BEFORE THE START

R A D I 0 N U C L I D E A N A L V S a . k E F 0 R T

ACTIVITY CONCENTRATION TN uC1/EA
DE WAY

ENEROY CONFA! 

ME A S URED

AM-2 4 1
AM-243
I-129
SB-125
SE-75
SN-113

TOTAL

ERROR

LLD2.09E-06
LLB<9.44E-07

1,39E-04 +-2.41E-0O
LLD<2.06E-05
LLD.1.76E-06
LLD 4 7E-06

4 ,39E-04 +-2 1E-05

CORRECTELD ERROR

LLD2.09E-06
LLD 5.4E-W3

4.39E-01 +-2.412-05
LLD 2.06E-05
LLD<1.76E-06
LLD 4.73E-06

4.30E04 +-74TE-'

EBAR - ***** MEV/DISINTEGRATION
MAXIMUM PERMISSABLE ACTIVTlY - 5,77E-03 UC>EA

TOTAL MEASURED ACTIVIFY - 4.37E-01 (+- 2.41E-OU) UC/E ,
TECH. SPEC. = 7.61 (+-0.12)

SEHRWORUOTATI;N AT 12.6 SIOMA
LLI- CONVIDEOCE LEVEL AT 91.j%

PEAKS NOT USED IN ANALYSIS

ENERGY NET AREA ERROR GAMMAS/S C
KEV

21. 65
so 6C7

COUNTS

12932,
2944,

2.4 ..80E+0i
6.2 2.73E+O .

NUCLIDE

OF CCLLEC7,

i KEr.
E' FECT DF

74 . 7

176-..3
136 01'
3Q1 07

- CHANNEL

.I 43 :4

160 .A

-_ 108
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WESTINGHOUSE HANFORD COMPANY
222-S LABORATORY

ANALYTICAL BATCH
Lab Segment Serial No.: Customer ID:
R949 3APR COMP
Analysis: Sample Prep:
STRONTIUM 90 UNDIGESTED

Instrument: Procedure/Rev:
WB27812 LA-220-101/D-0
Technologist: Date:
S. L COBB 1-03-92
Starting Time: Temperature:
NA NA
Ending Time: Chemist:
NA S. CATLOW

Description Lab ID Description Lab ID
I INITIAL LMCS CHECK STD R947-5586 11
2 REAGENT BLANK R948-5686 12|
3 SAMPLE 3APR COMP R949-5786 13
4 SAM DUP OF 3APR COMP R949-5886 14
5 FINAL LMCS CHECK STD R950-5586 15
6 16
71 17
8 __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 18 _ _ _ _ _ _ _ _ _ _ _

91 19
10 20

Standard Primary Book No. Second Book No. Third Book No. and Final Vol. of
Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. Standard

LMCS CHECK STD 150B46/1.0 mL NA

A-6000-881 (0/92)
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STRONTIUM 90 ANALYSIS - UNDIGESTED SAMPLE

4/--H4 n 1R ?j2-- 4-v1 i'tp I

I
Ga- -1iiilil cma ,a~J(VJ .--- o-1o1 tC&IEc sRY 41.W

RUb SI
U11114 W4 I i -I I- C IUftU154/ 115~ i1

I if tnwA NEW4LI

~ie ~ * (6-I .--- T cL - -- /w
sn a V .-:-

"Wor

- -9 - -- A

0$.-0S--.

Clx"I AS uC1.L

oit S-SPS

.-. - ; - I . *0

ft 949.-5-7B6 130AP R 2f9t1 qR 2-6-91 16 44 2'5-

-124

?- AC eI

L:EuMT AS UCI/'L%

el-

r- :-......

Ii - ~.1.5 5

if.~C
.ass&

2 - /1 . S r I

---- - /
/0

657/.
/0

b. -14*7
7. praT

4irx -I-t7.
Lr a b% Iu ll Guft 1t 4: .

auai ~%S'a aS sr.4l:4I .W a t: .441.

i"O .: I & 9.Lift 2I ik
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7 .111111

7-
K lie

/.0

. on:,.

)

/ -. .. V
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STRONTIUM 90 ANALYSIS - UNDIGESTED SAMPLE

- ---- - -
A 949.-5S86 130AP A 1&-9i 166 n4

SRYO LA-220-101 ucL "12.0I0

, n. e AP .w
? It"+. IVA atst w-cm

DUPL.ICATE SAMPLE

COLNT AS UCI/L

mepi' #946

.44 -a *. .
ktA n45k-i1,&

Lg!20201 ~ tUVERY 91t.m41 "ft

c t oo .0 REsur -c -

- - t a-*
s* Ii I. VA& .. t..YV-

SU6~j Il ta

SI# f86sca

B*I) ALHC l.SEX9...25

A. tsr4

pit-S - A

/-/

q.. a1 .
12L.,,

6.7.5602

I? A

X- q1-5y?

o r= 3. 9-1
I CaI:gia~.,a tvLJ,,:>,,. .

3*41. s.:, I 4. W~t;m : I

t~.at I S.c.. hi. * 235

- #4.; ~ ~r

r.457

tat #2 3.:., 1.. LV5 is' 9

b. I ema
lb 0t

yt u1:lu ,S
Y TTz A- :: o

/Al

* 2.4E~W.............
.9tr La.?'

A1- 4(.97

- . - -
-. .

;J*St

52 Ic~r . *37 4.s
4

2 £4'~

111 I;; *jjj L1SL t M
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WESTINGHOUSE HANFORD COMPANY
222-S LABORATORY

ANALYTICAL BATCH
Lab Segment Serial No.: Customer ID:
R949 3APR COMP
Analysis: Sample Prep:
SELENIUM 79 UNDIGESTED

Instrument: Procedure/Rev:
WB27818, WC1 6085 LA-365-132/B-0
Technologist: Date:
S. A. CATLOW 1-7-92
Starting Time: Temperature:
NA NA
Ending Time: Chemist:
NA S. CATLOW

Description Lab ID | Description Lab ID
1 REAGENT BLANK R948-5689 11 _

2 SAMPLE 3APR COMP R949-5789 12
3 SAM DUP OF 3APR COMP R949-5889 13
4 14
5 15
6 16
71 17

9 __19

101 20

Standard Primary Book No. Second Book No. Third Book No. and Final Vol. of
Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. Standard

.NA I

A-6000-881 (03/92)
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SELENIUM 79 ANALYSIS - UNDIGESTED SAMPLE

R 946.-%689 13SO' R 12-16-9 16.7z 26

SA-3651
3 2  uCI/L "124W 0

REAGE~ifA... K

(01*41 AS CI/L

0.Idr

-La - 4 -'4 .

-- - m

CIE

Wa ..
.. -- ...... - , ., - Sr.

".j 7-1 -~

,...6 a.e...

.1.

a~flt, 1b 'CL

in edt-a

c)
.3-
37.sa.. .

11a
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WESTINGHOUSE HANFORD COMPANY
222-S LABORATORY

ANALYTICAL BATCH
Lab Segment Serial No.: Customer ID:
R949 3APR COMP
Analysis: Sample Prep:
TRITIUM UNDIGESTED

Instrument: Procedure/Rev:
WB27818, WC1 6085 LA-218-113/B-0
Technologist: Date:
J. SOLBRACK 1-04-92
Starting Time: Temperature:
NA NA
Ending Time: Chemist:
NA S. CATLOW

Description Lab ID Description Lab ID
1 INITIAL LMCS CHECK STD R947-5587 11
2 REAGENTBLANK R948-5687 12
3 SAMPLE 3APR COMP R949-5787 13
4 SAM DUP OF 3APR COMP R949-5887 14
5 FINAL LMCS CHECK STD R950-5587 15
6 16
7 17
8 18
9 19

10 20

Standard Primary Book No. Second Book No. Third Book No. and Final Vol. of
Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. Standard

LMCS CHECK STD 34B49/1.0 mL NA

A-6000-881 (W92
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TRITIUM ANALYSIS - UNDIGESTED SAMPLE

I Iki-ill

VA.. - --

- a

- Ta ~ i.~ - - I- -

-Or-ft
-a-i .e..

N 'V -uti .ta J N 16-91 l1 4 .

-a&

/ -

- -ae --- *C

_!t.I4V5 eli

-IA .da.......E 93...4.

1.--

tat-b

i* ll U kK

SC. *1k~ 1 a.

C42il 4S141.d

s (J()
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USER: 1 ID:H-3 TRITIUM PRESET TIME: 10.00 SAT 04 JAN 1992 10:14
SAMPLE REPEAT: 1 CYCLE REPEAT: 1 SCR:N RS232:N
H#: I AQC:Y OCF:N RCM:Y 2 PHASE MONITOR:N
RCM-TIME: 0.10 INT:999.95
CHANNEL 1-LL: 0 UL: 400 2SIGMA: 0.11) P4K SUB! 0.00 EKG 2SIG: 0.00 LSH:

SINGLE LABEL DPM SET UP ON 20 DEC 1991 1:=

UNKNOWN ID:H-3 TRITIUM UNKNOWN REPLICATES: I
UNKNWN NORM FACTOR ISOI:Q 1.00000
UNKNOWN UNITS ISOl:DPM
UNKNOWN HALF LIFE CORRECTIDN:N
INDIVIDUAL UNKNOWN NORM FACTORS:N 8ACKROUND QUENCH CURVES:Y
STANDARD ID:PACKARD 6008501 #54 QUENCH LIMITS LOW: 0. U60 HICH:252.
HALF LiFE(DAYS) ISOI:N
STANDARD DPM 101:0.0000000)

SAM PUS CH

Bl .*- 1 1

CPM 25162 TIME EL TIME AVG H#

19.90 14.18 10.00 10.59 95.0

RCMv 1Rk

0.75

BACKGROUND QUENCH CURVES: CONSTANT

CHANNEL I
QUENCIAL CURVE 0 

"CLNTh.-_ C- - ________--:___

4: 19 - 400. b:0. 000000 C:0*0000000 0:0. 0000000000

BACKGROUND QUENCH CURVE CORRELATION TABLE

BKG

95.0

MEASURED CALCULATED
CPM. CPM.

19.90 19.90

PERCENT
DIFF. FLAG

0.00

BACKGROUND QUENCH LIMITS
TOTAL QUENCH LIMITS

LOW:0.000 HIGH:1000.
LOW:0.OO HIGH:252.0

CPM 2SIG TIME

I **- 3 1 5B4.50 2.62
ISO1 %EFF CHI:44.15

2 **- 4 1 21.40 13.67
ISOl XEFF CH1:44.39

M **- 5 1 5204.70 0.88
IS01 7EFF CH1:44.63

10.0:.

10.00

10.00

4 *4- 6 1 5223.40 0.68 10.00
ISO1 %EFF CH1:44.63

EL TIME AVG H#

21.44 95.0
1601

Z-.18 94.0

42.92 92.0
ISO'

53.67 97.0
IS11

RCMX

0.06
DPM :1278.782

DPM

DPM

0.56
:2.379094

0.01
:11617.62

0.02
:11659.52

CPM 25IG% TIME EL TIME AVG H#

5 **- 7 1 609.50 2.56
1801 EFF CH1:44.15

10.00 64.42 95.0
ISO1

SAM PUS CH

SAM PUS CH RCM.

PAGE: 2

DPM

EfRl

0.08
1335. 405

1:17
A-'

I

rRF1
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WESTINGHOUSE HANFORD COMPANY
222-S LABORATORY

ANALYTICAL BATCH
Lab Segment Serial No.: Customer ID:
R949 3APR COMP
Analysis: Sample Prep:
TOTAL ALPHA/ALPHA ENERGY UNDIGESTED

Instrument: Procedure/Rev:
WB57237 WB57255 LA-548-101/A-2
Technologist: Date:
NA 06-04-92
Starting Time: Temperature:
NA NA
Ending Time: Chemist:
NA S. CATLOW

Description Lab ID Description Lab ID
1 SAMPLE 3APR COMP R949-1250 11 _

2 12|
3 13|
4 14|
5 15
6 16
7 17
8 18|
91 19]

101 |201

Standard Primary Book No. Second Book No. Third Book No. and Final Vol. of
Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. Standard

NA _ _ _

A-6000-881 (03/92)
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TOTAL ALPHA/ALPHA ENERGY ANALYSIS - UNDIGESTED SAMPLE

2"WZ.A I 7=-t'

£4 - sAEA-4W MIN
ATTACH PRINT OUT

Sa

r/ C- y-h

0,2 1o

H s2A

Ij. oes

640 P4

S/.q4..2>>

A.67 £ .) -,

AV/

*.el% /.eS

A.r$; .
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G E N E R A L A L P H A E N E R G Y
Rev. 1.10

A N A L Y S I S

DATA REDUCTION REPORT

SAMPLE
R-949-1250

File ID: SD7198.SPC

Counted on: 6/ 4/92 @17: 0
Detector/Geometry number: 7/ 1
Count time: 30000. Sec

PEAK ANALYSIS

Peak height
Initial Final
13.0 12.1

241.2 243.6
10.7 9.8
62.9 66.0

Peak center FWHM
Initial Final Initial Final

263.260 263.260 24.000 23.202
152.982 152.982 36.000 38.139
85.464 85.464 24.000 37.519
29.986 29.986 32.000 19.424

PEAK RESULTS

AEA Peak Centroid
Isotope Fract. Exp. Obs. Diff. FWHM

0.0307 5.316 0.11
Np237 0.7787 4.781 4.797 -0.016 0.18
U 235 0.0405 4.396 4.480 -0.084 0.18
U 238 0.1501 4.200 4.219 -0.019 0.09

Count
Rate c/m

0.28
7.21
0.37
1.39

DETECTOR CALIBRATION
Energy(MEV) - 4.078 + (0.0047)*Channel

Energy range (MeV): 4.078 TO 6.485
Efficiency - 0.1397 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
4624.0
4623.9
4631.1

-7.2

% Recovery
100.000
99.999
100.154
-0.156

Analyzed by:

Peak
ID
1
2
3
4

.Ta
Initial
12.000
18.000
12.000
16.000

Final
14.087
24.786
6.566

17.118

d/m
2.03

59.34
4.71

12.93

Activity
uCi/ea

0.916E-06
0.267E-04
0.212E-05
0.582E-05

61453
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1 LEGEND: RAW - .... MODELED PEAKS - 1,2,.., ETC

.4

. . 4

.................. 4

...........4.

.2

2

900.1

............ 2

.......................................2

................................................................ 2

................................................................ 2

............ .......................... 2...

............ 2
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Raw
1
11
21
31
41
51
61
71
81
91

101
111
121
11
141

i61

181
191
201

11

241
241

261

281
291
301

i
321
331
341
351
361
371
381
391
401
411
421
431
441
451
461
6'

491
511

AEA Spectrum:Data Dump for
0. 0.
0. 0.

25. 39.
25. 36.
10. 9.
1. 1.
2. 4.
5. 2.
7. 6.
2. 2.
2. 2.
0. 3.
3. 5.
27. 31.
98. 69.

108. 144.
86. 78.
16. 15.
1. 2.
0. 0.
0. 0.
1. 0.
0. 0.
1. 1.
0. 1.
3. 3.
7. 9.
8. 4.
3. 2.
3. 1.
0. 0.
0. 1.
0. 0.
0. 0.
0. 1.
0. 2.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
a. 0.
0. 0.
1. 0.
0. 0.

0.
0.

29.
24.
2.
3.
0.
0.
5.
3.
2.
1.
5.

43.
ill.
120.
90.
11.
0.
0.
0.
0.
0.
0.
1.
4.
6.
2.
0.
0.
1.
0.
0.
0.
2.
1.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.

SP:SD7198.SPC
0.
0.

29.
42.
5.
1.
2.
4.
2.
2.
1.
2.

13.
42.

112.
128.

75.
11.
0.
0.
0.
0.
0.
0.
1.
2.
6.
1.
0.
0.
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

0.
11.
35.
22.
3.
1.
3.
5.
5.
2.
1.
1.
6.

45.
112.
109.
64.
8.
0.
0.
0.
0.
2.
0.
0.
4.
8.
1.
0.
1.
0.
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

0.
9.

43.
32.
1.
0.
4.
4.
7.
3.
3.
1.

11.
60.

114.
117.
63.
5.
0.
1.
0.
0.
0.
0.
0.
4.
4.
0.
1.
1.
0.
0.
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

0.

0.
18.
23.
7.
0.
1.
5.
6.
3.
0.
0.
3.

29.
70.

130.
90.
24.
1.
1.
0.
0.
0.
1.
1.
5.
8.
1.
2.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

=P2
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